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Preface to Second Editien

1927, has had a distibution of nearly 30,000 copies among water
and gas utilities, municipal and consulting engineers, and all
principal engineering schoals.

The present second edition includes muech new material due to impor-
tant changes that have occurred in the Cast Iron Pipe industry in the
past two decades; among these are new specifications for pipe; increased
knowledge of atresses in underground piping: advances in foundry practice
and foundry control; the development of new joints; new data on co-
efficient of flow in pipe; and Improvements in pipe laying practice.
Because of these changes new sections have been added to the Handbook
and other sections rewritten in the light of present day knowledge,

Among the new sections are those dealing with new processes of manu-
facture; specifications for centrifugally cast pipe; submarine joints; short
bodied fittings, and mechanical joint pipe. The section dealing with carry-
ing capacity has been changed in its entirety and includes a number of Bow
tests on cement lined pipe. The section on pipe laying has besn revised to
conform with practices known to be desirable on the basis of tests at the
University of Illinois and Iowa State College in connection with the
preparation of the American Standerds Associntion Specification for Cast
Ircn Pipe.

In general this sccond edition of eur Handbook aims to give complete
information regarding the use of cast iron pipe for service underground,
above ground and underwater,

TI-I:E first edition of the “Handbook of Cast Iron Pipe,” published in

CAST IRON PIPE RESEARCH ASSOCIATION

Decemiber, 1952

17]
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Evelution and History of Piping
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SECTION 1
Evelution and Histery of Piping

first pipe used as a condult for water was probably made of

baked clay. Archeslogists have unearthed in ancient Mesopotamia

twin lines of baked clay tubes and a number of tees and bends,

which served as part of the plumbing system of Nippur. A later and more

elaborate use of clay pipe was in the drainage system of the Houss of
Mincs at Cnossus on the island of Crete, circa 2000 B.C.

Other forms of early conduits were pipes made of wood and lead,
masonry channels, pierced stenes cemented together, tunnels and ague-
ducts. Greatest achievemenis of the ancient water works engineers were
the vented tunnels and the agueducts bringing water into Grecian and
Roman cities, there to be distributed to neighborhood fountains, and
residences of the wealthy, by clay, wood and lead pipe. Despite the short
life of wood pipe, breaks in clay lines, and imperfectly refined lead, these
old Roman matecials continued to be used down through the middle
sges in European cities and, in fact, until 1738 when the substitution of
coke for costly charcoal in the reduction of ore made cast fron pipe avail-
able to water works at a price they could afford.

FIRST LARGE-SCALE WATERE DISTRIBUTION S¥STEM

The cities that sprang up in Europe during the middle ages, taking
advantage of growing knowledge of the principles of mechanics and
hydraulics, were ultimately able to expand distnibution systemns. London,
typical of such cities at the beginning of the 17th Century, was in dire
need af an adequate system,

Sir Hugh Myddelton, generally referred to a8 the “father of modern
waber distribution systems,” built in 1609-1613 his New River Aqueduct
and laid more than 400 miles of wooden mains, in addition to pipe pre.
viously installed. A water power pumping plant had been built at London
Bridge in 15382, and the city no doubt considered itself equipped with an
adequate water system. Yet defective piping was giving constant trouble.
The wooden pipe leading from the pumps could not withstand the pres-
sure required to foree water into the upper storiez of many houses and

b
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its repid deterioration gave it an average life of only ten to fifteen vears.
In sddition, the great fire of 1666 destroyed quantities of both lead and
wood pipe at the time when it was most nesded.

& REVOLUTIOMARY EXPERIMEMT

After the Londeon fire, English engineers must have followed with keen
interest an experiment with cast iron pipe then being made in France.
Eing Louis MIV had ordered the construction of a cast iron main ex-
tending for 15 miles from a pumping stadon at Marly-on-Seine to Ver-
sailles to supply water for the fountaing and town. The first authenticated
installation of cast iron pipe for the purpose, it s s3] functloning after
more than 180 years. When the line was begun (1664) the production of
iron in England and Europe required the use of expensive charcoal for
the reduction of the iron ore. Attempts to produce a lower-coat iron by
the wae of coke instead of charcoal were unsuccesaful until 1738, Im-
mediately thereafter, cast iron mains began to be installed by the more
Progressive citics.

INYEWTION OF BELL AND SFIGOT JOINT

The joints of thess early cast iron lines were of the Aanged type, with
lead gaskets. Theae joints, afthough unsatisfactory, were used uniil Sir
Thomas Simpson, engineer of the Chelsea Water Company, London,
invented the bell and spigot joint in 1785, It was adopted soon afterwards
when that Company relaid a forty-five-year-old line whose bolted joints
had “perished.”” Thus was developed bell and spigot cast tran pipe which
hes been used extensively ever since. Many of the original bell and spigot
lines are still in ups, apparently good for more centuries of service,

Most of the cities of this country afre young enough to have built their
distnibution systems with pipe that s the standard material today.
Some of the older cities, however, went through disagreeable experimen-
tal stages with other kinds of pipe before building cast iron systems.

CAST IRDON THE STANDARD MATERIAL

Bince the introduction of cast iron pipe in the United States, shortly
after 1816, substitutes of various materials have been offered as suitable
for water distribution mains. That none of thess has proved able, through-
out 130 years, to supplant cast iron plpe in the confidence and preference
of water works enginesrs, i3 demonstrated by the fact that mors than
9575 of all the distrrhuiron mains in eur principal citfes are casf
iron mains. Many of these maing have been in service from 100 to
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125 years. In fltration plantz also, more than 959 of all pipe installed
is cast iron pipe.

A swrvey of survival and retiement experience with water works
facilities in 25 representative cities, from Canada to Florida, disclosed
that 965, of all cast ifron distribution mains, sizes G=-fnch and
over, ever lard in those cities, were atill fn service. (See Chart
on page 8.) The survey, recently completed, was directed by a com-
mittee representing three water works sssociations and the findings
published by the American Water Works Association,

Becanse of such expert evidence and the cumulative experience of
generations of water works cnginesrs, ¢ast iron pipe remains more
strongly intrenched than ever in its acknowledged position as the standarnd
material for water distribution mains.

CAZT IRCH PIFE FOR GAS

An Englishman, William Murdock, 5 usually called the “father™ of the
gas industry. In 1792 he succeeded in distilling coal in an iron retort and
piping the gas seventy feet through tinned tubes to his residence to be
used for lighting purposes, Later he lighted the foundry of Boulton,
Watt & Co, with gas and introduced the “gas tip"” which later came into
general use.

In 1812 the London and Westminster Gas Light and Coke Company
was granted o charter. The following yvear the Westminster Bridge was
lighted and the citizens of London were dumfounded by the spectacle.
The system was extended rapidly thereafter. In 1B16 the gas meter and
gas holder were developed.

Following its success in London, gas lighting spread quickly to other
countrics. In the United States, Baltimore in 1816 was the first city to
light its streets with gas.

In designing early distribution systems in this country and abread,
gas engincers benefitted by the experience of water works engineera befose
them and constructed their mains with cast iron pipe. The Baltimore
company imported cast iron pipe from England until 1834 when a pipe
foundry was built at Millville, Mew Jersey, the forerunner of an industry
destined to play an important part in the development of the gas in-
dustry in America, Indeed, from its beginning in London in 1812, the
gas industty may be said to have had its roots in cast iron pipe.

.. ¥ .III
.i":l..:':.:'
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GROWTH OF GAS INDUSTEY

Faor half a century our use of gas was coafined largely to strest-lighting,
due to high cost of production. The great growth in gas consumption for
home-lighting began at the close of the Civil War. The gas stove was
introduced at the Centennial Exposition in Philadelphia in 1876. Today,
the gas industry serves mode than twenty million customers, and a
population of ninety million people, with manufactured, natural or
mixed gas [or cooking, heating and industrial purposes,

DEVELOPMEHT OF MECHANICAL JOINT

Until a quarter-century ago, the beil and spigot joint was used, as it is
today, for mains distributing manufactured gas. It gave good service
because manufactured gas contains sufficlent modsture to keep the jute
packing in a damp, expanded condition resulting in a tight joint.

With the advent of dry natural gas, and higher working pressures,
the cast ron pipe indusiry developed and perfected o new type of joint
to meet the changed requirements. This is called the Mechanical Joint
ansd comsists of four elements: (1) A special socket cast integral with the
pipe; (2) & rubber gasket: (3) a cast iron gland or follower ring; (4) neces-
sary cast iron balts. It is fully described in another section (see page 237).
In early tests by the American Gas Association laboratory, and sub-
sequent performance in thousands of installations, it has bees proved
bottle-tight at all working pressures.

CAST IRON FIFE |H SEWERAGE SYSTEMS

Since the development of water supply systems, by the Greeks and
Romans, sewage has been transported by water carmiage to rivers and
large bodies of water. It remains true today that without o water supply
there can bs o sewerage sysbem.

The early conduits for sewage disposal and for water distribution were,
as previously stated, clay, stone, lead and wood pipes. Centuries later,
large cities in Europe and this country built sewers of brick, vitrified clay
and concrete. Unfortunstely, in the light of later developments, these
were combined sewers carrying both storm water and domestic sewage.

DEVELOFMENT OF SEWAGE TREATMEMNT

The importance of cast iron pipe a8 a factor in sewage works con-
struction began with the develepment of sewage treatment &t about the
turn of the century. Public health officials promoted sewage treatment
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a8 the only answer to the problem of sewage disposal without pollution
af the air or of streams, lakes and coastal waters.

The primary purpose of a municipal treatment plant is to treat domes-
tic sewage which is a dilute lquid rarely containing more than 1/10th of
175 of total solid matter. The volume of domestic sewage to be treated
should govern the size of the plant and its investment and operating costs.
To insure an influeat that would be confined to domestic sewage regquired
separate sanitary sewers that would be leak-proof and infilteation-peoal.
From generations of experience in the water works field, cast iron maina
were known to hawve tight joints that would not permit leakage or infil-
tration. Thus was created a wide demand for cast iron pipe for influent
mains and, because of its effective resistance to corrosion, in the con-
struction of plants as well. More than 905 of the pipe in all treatment
plants is cest iron pipe.

FRESEURE AMD OUTFALL SEWERS

‘With the installation of treatment plants it usually became necessary
to tranaport the sewage from the cld point of discharge to the treatmeent
plant. This required, in most instances, & pressure sewer. An important
advantape of a pressure sewer is that it can follow the contour of the
ground. Thus the initial cost of the sewer is reduced, due to the size factor
a8 well as to the fact that a trench shallower than generally required for
gravity sewers is possible. Flow tests on pressure sewers and waste sludge
lines, in service for long periods, indicate that ordinary hydraulic tables
can be used for caleulating the capacity of east iron pipe for such service.

Outfall sewers, discharging untreated or partially treated sewnge into
a body of water or stream, should be leak-proof. Bince they extend for
considerable distances into the water to avoid pollution of water supply,
bathing beaches or fishing grounds, construction should be sich as to
permit oo leakage. The land section of outfall sewers also may be exposed
to wet and dry conditions, both internally and externally, and, therefore,
must effectively resist corrosion, especially when laid in muck or when
submerged in salt water at high tide. Cast iron pipe has successfully met
these requirements in a large number of installations during the past
fifty years.
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SECTION 2
The Production of Iron

e

HE production of iron is one of the oldest of the arts, dating back

to some unknown iren master five or six thousand years ago.

Metallurgical methods in those ancient times were 8o wasteful of
both material and lsbor, that the metal was not of great economic im-
portance, Ores were reduced to a pasty metallic mass at & temperature
below the melting point of the iron itself, and the clay and sand embedded
in the ore were laboriously knesded out by hammering. The science of
metallurgy hed its origin in about the thirteenth century A.D. when
furnaces were developed in Western Europe to produce iron in a molten
comedition.,

The modern blast furnace is a barrel-sheped shaft about & hundred
feet in height and twenty-five feet at its largest dismeter, with thick
fire-brick walls jacketed and supported with stee]l plates. The bottom
gection, seven to ten feet bagh, i cylindrical. It @s topped by a rng of
openings for norsles or tuyeres, as they are called, through which the
blast of air is forced. Immediately above 1% a divergent conical section
called the “Bosh.” The “Bosh™ 1% surmounted by ansther cylindrical sec-
Hom, then ancther cone, and Bnally another cylinder at the top, A bell,
drawn up tight against a ring, seals the top and can be lowered at inter-
vals to drop in fresh supplies of ore and colee. A “skip" or charging car
periodically brings up fresh supplies of faw materials from the nearhy
stock house, which are dumped into the annular hopper around the bell.

In blast furnace practice; the raw materials are divided into three
classeg—ores, feels and Auxes. The ores are the mineral sources of the
metal, occurring in Mature as deposits of the oxides of iron, They are
mined by open cutting or tunnelling, depending on local conditions, and
are usually shipped to the furnace without other treatment than sizing.

The fuels are used to produce the temperatures and also the gases that
deoxidize the ares. At present colee is the only one of commercial impor-
tance, though in the past much charcoal was used,

The fluxes are minerals which combine with the coke ash and the
impurities in the ore, to form an eamly fusible slag. Generally these are

15
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the carbonates of calcium or magnesium, which are charged in the furnace
as raw Hmestone (dolomite),

The reduction of the ore iz accomplished by the removal of axygen,
through the agency of two chemical reactions, sccompanied by heat.
When air passes through a thick bed of incandescent coke or charcoal,
incomplete combustion takes place amd a gas called carbon monoxide or
C O is formed. This gas has very active reducing properties so that at
temperatures ahove G600 degrees Fahrenheit, it will take up the sxygen
in the ore, leaving metallic iron, There are several intermediate reactions,
but the whole reducing process may be generalized as follows:

6 C43 0= C 0O
2 Feii4-6 CO=2 Fey4-6 C Oy

The gases that pass off are high encugh in heat value to be used under
botlers and for heating the regenerative stoves for the blost. These stoves
are steel shells about twenty feet in dlameter by o hundred feet high,
filled with brick checkerwork. They are alternately heated with the gas
and then thrown in on the blast line. The caold air from the blowing en-
gine for a Hme s heated to about 1300 degrees F. while passing through
the checkerwork, but when the stove has cooled 8o that the blast 15 no
longer as hot as desired, the air is passed through another stove and the
cool one 15 again heated with the gas from the furnace. The heated blast
is led through brick-lined pipe to the tuyeres where it enters the fumace,
The blast pressure in the more modern plants is from 20 to 25 pounds
per square inch and iz developed in lnege blowing engines of turbo Blowers.,

The furnace is kept nearly full of carefully propostioned charges of
coke, ore and Hmestones, This eolumn travels slowly downward as the
coke below is consumed, being heated as it approaches the “Bosh' by the
ascending gases. The ore i3 also acted on by the carbon monaxide so that
most of it has been reduced by the time the combustion zone in the
"Bosh' is reached, Here the heat is intenss and the iron and slag melt
and trickle down to collect in the hearth below the tuyerss.

Their great difference in specific gravity scparates the iron and slag
into layers, permitting the withdrawal of iron through a hole, or notch,
at the bottom, amnd the slag through ancther notch higher up, Both
notches are usually plugged but as often as the slag level nses to approach
the tuyerea, the cinder notch is openesd and the accumulation of slag Aowa
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out into & receiving vessel. At less frequent intervals, five or six times a
day, the iron notch ia opened and the furnace drained of iron.

The melten iron is received in large lsdles to be carried to the pig
casting machine. In this country the most commonly used casting ma-
chine has a slow-moving endless chain which carries a series of paralle]
molds with overlapping edges. The molten iron from the ladle is care-
fully poured into a trough provided with a skimming device that carries
it to the slowly moving metal molds which have been coated to keep the
iron from sticking to the maold surface. The pigs are cooled and removed
from the molds, after which the molds are again coated and poured.
Previous to the use of casting machines, pig iron was cast in molds made
in A sand bed and it was from this process that the name “Pig Iron™
originatéd. The arrangement of these molds (a long channe] with shorter
and narrower channels opening into it on one side) suggested a Jitter of
pigs to an Englishman who gave the terms “sow” to the main channel
and “pigs"” to the shorter ones. On solidifyving, the pigs and sow were
broken Into convenient sires for handling.

Irom has never been produced in an absolutely pure state except under
the mest precise laboratory conditions. At high temperatures, it has
stromg tendency to alloy with many of the non-lerrous substances which
are present in the fuel or ore and these naturally are retalned in the cast
irom. They are not to be regarded as injurious substances because each
has itg peculiar medifying influence on the metal, By sclentifie control of
these constituents the foundryman produces the desired qualities in his
castings.

Steel and wrought iren, the two other commercial forms of iron, are
both made by reducing the non-ferrous constituents of pig iron to a de.
gired minimum. This reduction is accomplished through treatments that
cause these clements to scparate from the iron and form gas or slag. In
gteel-making these new substances are formed in & molten bath of metal
and are either burned out or, being lighter than iron, they foat to the
surface to be skimmed off. For wrought iron, the slag is formed while
the metal is at & pasty heat, and is removed from the resulting masa by
kneading. Each of these metals exhibits distinct physical characteristics
which are modified greatiy by the presence of such non-ferrous elements
as remain.

As compared with cast iron, the most marked changes caused by these
conwergions are the increase in strength, ductility, and forging properties
and the loes of the original granular strocture.
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Cast iron, becawse it readily lends itsell to formation into intricate
shapes, has always been a metal of wide usefulness to the foundryman.
The outstanding merit of the metal, however, i3 its effective resistance
to corrosion when wsed for comduits in the form of cast iron pipe and

fittings.
METALLURSY GF CAST IRCH PIFE

Cast iron is essentially an alloy of iron and carbon containing appro-
priate amounts of silicon and manganese. Most cast iron is made by melt-
ing pig iron with selected scrap. In gray cast iron, which is the type used
for pipe snd fittings, a major part of the carbon content occurs as free
carbon or graphite in the form of fakes interspersed throughout the
mass of metal, The engineering properties specific to gray cast iron are
principally due to the presence of these free carbon graphite flakes,

The excellent corrosion resistance of cast fron pipe in underground
service 5 well known. Cast fron is not mest-proof, but when rust forms
on cast iron it is tightly adherent and helps te protect the metal beneath.
Graphite is non-corrodible and the appreciable volume of this component,
together with relatively inert iron phosphides, ceuses gray cast iron to
be more resistant to corrosion than the purer forms of iron.

In severely corrcsive conditicns whers the metallic content of a cast
iren pipe is severely reduced by corrosion, the corrosion products of cast
iron form an interlocking mat of graphite, phosphides and iron oxides
which is strong and dense encugh to enable the pipe to continue to serve
indefinitely as an effective conduit under ordinary pressures.

Machinability of any metal structure is important, particularly where
it must be drilled, tapped, or cut with ordinary teols. At a given
hardness level cast iron is more easily machined than most other metals
because the graphite fakes break up the chips and lubricate the cutting
ool

CHEMICAL COMPFOSITION OF CAST IEQN FIPE

Carbon: Carbon in cast iron pipe may vary from about 3.00%; to
3.75%5. Im gray cast iron high carbon means soft iron and low carbon
means hard iron. In general the carbon content is adjusted to suit the
particular method of manufacture and the cooling rate of & given size of
civsting.

Silicon: Silicon in cast iron normally ranges from about 197 to 2.75%.
Silicon promotes graphitization, amd, therefore, higher mlicon will make
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the iron softer where other conditions are equal. Silicon 18 a very useful
element to control the properties of iron in thick and thin sections. If the
silicon 18 raised for easting thin sections which nermally tend to be harder,
and lowered for casting heavy sections which normally tend to be saft,
a wide range of different castings may be made with uniform strength
and hardness propertics.

Manganess; The usual rengs of manganese content in gray iron is
from about 0,205 to 1.00%,. Mangancse is useful in minimizing the detri-
mental effects of sulfur and s adjusted to suit the particular method and
cooling rate used in producing cast iron pipe and fttings.

Phosphorus: Phosphorus in cast iron is usually between 0.10%; and
1.00%%. Phosphorus increases the fluidity of the molten iron, making it
easier to pour at low temperatures and better for casting thin ssctions.
When phosphorus is above about 0.15% it forms iron phosphides in the
iron, Thess phosphides are hard, wear-resistant, and corrosion-resistant.
Therefore a high phosphorus content 18 useful for certain wear services
and adds corresion-resistonce. For cast iren pipe a medium-to-high
phosphorus content is often preferred because the increased Auidity gives
sounder casting and the phesphides add corrosion-resistance,

Swlfur: It was formerly thought that & sulfur content above about
0.107, was dangerous, but since the laws of balancing sulfur with man-
ganese have been understood, sulfur contents up to 0.159 are found
in high quality irons.

Alloys: In the normal run of cast iron pipe and fAttings, special allovs
are not necessary, but they may be used to advantage where special
properties are required . OF the alloyving elements, Chromium and Malvh-
denum tend to prevent graphitization while aluminom, titanium, and
rircomigm are graphitizers. Copper and nicke]l are nearly neotral bat
slightly graphitizing.

Molybdenum is the most effective alloy for increasing strength.
Chromium is the best for increasing heat resistance. Nickel has the
unusual properties of making iron very hard in the 4 to 6% range when
combined with Chromium (INi Hard ), but in the 12 to 309 range making
gray iron sustenitic-soft. non-magnetic, corrosion-resistant (Mi Besist),
Copper, up to about 29, is alloyed with iron to add resistance to acid
coreoeion.

Ineculation: In addition to the effect of the specific elements men-
tioned above it is common practice to inoculate cast iron immediately
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before pouring. This i3 dene by adding small amounts of such materils
as graphite or ferrogilicon whose effect s to alter the structure by an
amount out of proportion to the normal chemical action of these elements,
Such a practice iz very beneficial and is widely used to promote uniformity
of product in the manufacture of pipe and fttings.

METALLURGICAL CONTROL

The methods of casting and the types of molds used have a profound
efféct on the structure and properties of cast iron.

In general, the desirable structure of cast iron for pipe and fittings
shows a sound gray fracture with uniformly dispersed graphite flakes in
n dense uniform matrix, Hardness should be not over 95 Rockwell B in
order to allow cutting and tapping in the field. The iron should have good
strength yet retain encugh resilience and toughness to confer adequate
impact resistance.

ASTM specification A-48 lists seven closses of gray cast iron ranging
in tensile strength from 20,000 psi. to 60,000 psi. Cast iron for pipe and
fittings, which must be soft and freely machinable, iz usually in the
30,000 to 40,00 tensile strength range, as measured by the ASTM
arbitration test bar.

The compressive strength of gray cast iren is muoch higher—about
three times greater—than its tensile strength. Therefore, cast iron can
be used at high stresses in compreasion,

Since bending 18 a combination of tension and compression, the bending
strength of cast iron—modulus of rupture—{alls between the tensile
and compressive strengths, usually about twice the tensile strength.

Modern metallurgical control enables the foundry to produce quality
castings with the best combanation of properties. The routine tests earsied
out as & guide to metallurgical control include: Frequent chemical analyses
for each mix used in the cupola, chill tests for graphitizing tendency, test
bars, Talbot strips from the pipe wall, ring tests on rings cut from the
pipe, full Iength bursting tests of pipe, impact tests, direct tensile tests,
and others. One of the routine tests of the Anished product is the hydro-
static test to which every length is subjected. Correlation of the values
obtained from all these tests with service performance of the castings
have enabled the cast iron pressure pips industry to produce progressively
better and more reliable cast iron pipe and fittings.
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SECTION 3
Manufacture of Cast Iron Pipe

AST iren pipe is known to have been produced as early as the 15th
Century . There is an official record of its manufacture in a foundry
at Segerland, Germany in 1455 for installation at the Dillenburg

Castle.

The underlying principle of the process is the same today as it was then,
The molten iron was introduced into casting molds where it solidified into
the desired shape. Hand labor, of course, was used exclusively and techni-
cal controls were unknown, MNowadays, the process 18 largely mechanized;
the most efficient machines electrical and mechanical engineers can devise
are utilized and production is guided by the science of metallurgy.

THE FOUR CASTING METHODS

Cast iron pipe was originally cast in horizontal molds in lengths of
from four to five feet. The mold into which the molten iron was poured
was formed in two boxes of damp sand. Each box contained an impres-
sion, in the sand, of hall the cuter circumference of the pipe. The two
half-molds were then closed around a core whose diameter was that of
the pipe bore. As the core was a cylinder of baked gand reinforced with
iren rods, the limit of the length of molds, and therefore of pipe length,
was the extreme length at which the core would support iteell without
bending.

The problem of increasing the length of pipe, 80 as to reduce the
number of joints, was only partially solved wntil about 1850 when the
methoed of vertical pouring, or pit casting, came into wse. The length of
cast iron pipe was thereby increased to twelve feet and later, to &8 much
a8 16 feet. The vertical methed of casting, as well as an improved horizon-
tal method, are both in wse today; the former, chisfly for large diameter
pipe: the latter, for small diameter pipe only.

The centrifugal method of machine casting, by which the majority of
pipe ig produced today, was developed in the carly twentics. Some found-

ries east pipe centrifugally in sand-limed molds; others use metal molds,
11
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The application of the principle of centrifugal force is fundamentally the
same in both processes.

Thus, there are four methods by which cast iron pipe is manufactured:

(1] improved horizontal casting;

(2] wertical, or pit casting:

(3) eentrifugal casting in sand-lined molds: and

(4] centrifugal casting in metal melds,

The latter theee methods, by far the most widely used, are described
farther on in this section.

All these methods invelve various operations common bo all pipe
foundries. These operations are, in order: The analysis of raw materinks;
the melting of the iron; analysis of the molven iron; the casting, or pouring
of the pipe; and finally, the cleaning, testing, and inspection of the
finished product.

THE MODERN FIFE FOUHDRY

The modern pipe foundry 18 $o Iaid cut that raw materials are received
and stored at one side of the plant and the Anished product delivered
from the other sicde. First come the storage piles of pdg tron, scrap, coke
and lmestone: then the nearby cupolas in which the pig fron i3 melted.
The casting floor is next. Here the molten metal is poured into horizontal
molds, the wertical molds or the centrifugal casting machines. Where the
process requires the preparation of molds, a large area is provided for
this purpose, adjacent to the casting floor. After the pipe is cast, it goes
to the cleaning fioor where it i cleansd, tested, coated and given final
inspection.

The cupola s a steel shell, from 5 to 10 feet in diameter according to
capacity, and forty feet high, lined with a twelve inch Are-brick wall,
The bottom is scaled and a hole through the wall just above it opens into
the trough for the escape of the iron &8 it melts, A short distance higher
another hole is pierced for the removal of the slag, and still higher, sbout
three feet above the bottom, & full circle of openings are arranged through
which the blast of air is forced. At about half its height, a door in the
cupola opens on the second story of the building for the charges of raw
miaterials, Above this poing, the cupola serves as a draft stack to prevent
the hot gases blowing out through the door.

After a bed of coke several feet thick has been thrown in and ignited,
the cupola is filled to the door with alternate charges of coke, pig iron and
limestone. The blast of air is 'ed from a low-pressure blower throagh the
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openings near the bottom, and in a short time the molten iron begins to
fAow ouit. As the eoke iz consumed and the iron at the bottom is removed,
the column of iron and fuel is replenished through the deor until a suffi-
cient quantity has been charged. The charges are made up from weight
fractions from the varicus piles of pig iron and are usually brought to the
cupola platform one at & time, as needed. A propoertion of scrap iron is
mixed with the pig, criginating either from “home™ serap or frem outside
sources. When used with a proper analysis of the metal, serap iron im-
proves the quality of the castings. Limestone is charged with the pig iron
to render more fluid the pasty mass of slag formed from the ash in the
coke and the foreipn matber adhering to the iron, and to peemit its easier
removal at the slag hole, All pipe foundries wse practically the same
method of melting iron amd, by metallurgical controls have precss
knowledge of the physical characteristics of the iron before it & poured
inta the maold.

MAHUFACTURE OF PIT CAST FIFE

The. casting foor of the pit cast department of & pipe foundry is a
serics of pits in which the molds are rammed and poured. The molds are
made in cylindrical containers, called flasks, The barre] pattern is a metal
cylinder with handling rings at one end.

Empty flasks and molding sand are brought to the pits to be rammed.,
Damp sand is thrown in at the top between the pattern and the fask and
rammed, or compacted, to form a separating wall. For pipe to be made
with bell up, a bell pattern is then placed over the barrel pattern and more
sand rammed arcund it until the mold 55 full. The barrel pattern is with-
drewn by the cane and the complete mold s carried to 8 drying oven.
Hot gases bake the mold until it is thoroughly dry.

Cores are meanwhile being prepared in another depariment. Both
barrel and head cores are made of & mixture of sand and clay and after
being lermed are baked. When mold and cores are dry they are feady for
assembly . The barrel core is lowered through the mold and seated , and the
bell core is placed over it. When & group of molds and cores are as-
sembled, melten iron is brought from the cupola in a ladle and poured
into the molds. The iron solidifies: the core bar is withdeawn: the fiask
lifted out of the pit and suspended horizentally over & rall ruoway
leading to the cleaning flcor; clamps are knocked off, and the pipes roll
cut. After cleaning, inspection, and coating, each pipe is subjected to the
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final hydrostatic test. In the testing press, the pipe f3 filled with water
and must withstand a pressure considerably in excess of what it wall
encounter in actual service.,

CENTRIFUGAL CASTING IH METAL MOLDS

By this process, the pipe is cast centrifugally in water cooled metal
maobds, a method that has been used commercially in this country since
1922, The machine in which the pipe is cast consists essentially of a cylin-
drical metal mold mounted on rollers in a water jacket so that it can be
rotated at comparatively high speeds. The water jacket is mounted on
wheels so that the entire assembly can be moved by means of a hydraulic
cylinder in the direction of the longitudinal axis of the mold on a fixed bed
inclined siightly to the horizontal. The molten iron B8 fed into the maold
through a teongh similarly inelined. The trough hos a spout on its lower
end which is curved toward the sidewall of the mold. Pre-analyzed molien
irom &8 supplied to the trough by a amall casting ladle of sufficlent capacity
to make one pipe. In casting, the ladle is tilted at a uniform rate by an
electrically operated tilting mechanism thus maintaining a constant
uniferm pouring rate (see diagram}. In malking bell and spigot or me-
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chanical joint pipe, it is necessary to insert a sand core inte the bell end of
the mold to form the inside contour of the pipe bell, This is done when the
maobd is at the lower end of the fixed bed. Following that operation the
mold and assembly are moved to the upper portion of the fixed bed.

When the mold is at the extreme upper end of the fixed bed, it is ready
for casting at which time the trough extends down the barrel of the mald
for nearly its full length. After the casting ladle has been Alled by a
transfer ladle from the copala, the machine operator, stationed at the
upper end of the machine brings the mold up to speed and actuates the
mechanizm controlling the tilting of the ladle. In a few seconds the iron
has filled the bell apace at which time the core setter, stationed at the
lower end of the machine, gives the operator & signal to start moving the
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revolving water jacketed mold longitudinglly down the bed. The stream
of iron discharged from the spout fows tengentially onto the surface of
the mold, where it is held in place by centrifugal fores and forms a homo-
geneous pipe with s perfectly cylindrical bore, The hydraulic cylinder is
supplied with & regulated amount of water at a constant pressure which
results in uniform longitudinal movement of the mold. Since the pouring
rate of the casting ladle and the amount of water supplied to the hy-
draulic cylinder can be regulated easily and accurately, the wall thickness
of the pipe produced 18 held within desired tolerances without diffieulty,

After the pipe is completely cast, the mold i3 kept rotating at its
original speed until the pipe has coaled to approximately 1500° F. The
pipe 18 then taken from the machine, transferred to and teavels through a
closely regulated heat treating furnace where it peaches a macelmigm
temperature of 1700° F. and is slowly cooled below 1200° F. belore leaving
the furnace.

Afeer removal of each pipe from the casting machine, the mold is
cleaned and iz then ready for coating and the casting of another pipe.
The entire casting operation requires from 114 to 8 minutes depending
upon the diameter and the length of the pipe.

CENTRIFUGAL CASTING IM SAND-LINED MOLDS

By this procesa, the pipe is also cast centrifugally but in samd-lHned
malds.

In preparing a mold, the metal Qask is placed in a wertical position on
a metal stool which closea the lower end of the Aask and centers the metal
pattern concentrically within the fask. Tempered and bonded synthetic
foundry sand is fed at a uniform rate into the open upper end of the re-
volving flask as rammers pack the sand firmly between the pattern and
the flask. When the ramming of the entire length is completed, the pattern
iz then withdrawn.

The bell or Aange end of the mold iz closed with a baked oil sand core
which extends into the mold to shape the socket of the pipe. The apigot
end of the maold is similarly closed with a Aat ring-shaped core. In the
center of either the bell or spigot end core there i3 a suitable opening for
admission of the moelten metal.

The completed and dried mold assembly iz placed horizontally in the
centrifugal casting machine in which the fask is spun about the horizental
axis by two sets of powered rollers. Since the process is one of continuous
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production, melten iron of the correct analysis and temperature is being
made ready at the same time that the mold s being prepared. Contin-
wous melting cupalas feed molten metal into large receiving and mixing
lacles whenee the Indles serving the casting machines obtain iron as re-
guired. The pouring ladle attached to the casting machine i3 filled with
a carefully weighed amount of pre-analyzed iron. When the flask.-maold
combination is bhrought to the proper spinning speed the pouring lacdlbe
ernpties Mtaell inte the mold throggh a trough extending into one end of
the maold. Centrifugal force holds the liquid metal on the wall of the sand
meld, forming a perfectly cylindrical bore, and spinning is continuwed
until the metal has salidified.

The proper spinning speed to quickly throw the molten metal on the
mold wall is determined largely by the inside diameter, and to a lesser
degree by the wall thickness, iron temperature, and method of pouring.

When the spinning metal has completely solidified the pipe is cocled in
the mold to about 1200° F., then stripped from the flask by breaking
locse the sand mold, Each pipe is then cleaned by chipping and grinding
all roughnesses at the ends and grinding and washing the inside to
remove all adhering slag, After hydrostatic testing, gaging, weighing,
and coating or lining, the pipe 18 ready for shipment.

Pauring ladie filts fo [siredvce malfea iren throwgh fthe
troegh Inte the spinsieg mald—ond-lined mald process
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MAMUFACTURE OF FITTINGS

Fittings for cast iron pipe are not made in the pipe shop but in a
separate department, or building, or even a separate plant devoted
exclusively to the manufacture of fittings and special castings.

Most small fittings are made with solid patterns and core boxes in damp
or “green’ sand molds. The manner of molding 15 determined by the shape
of the casting, as the mold must be parted 5o that the pattern can be
removed without disturbing the sond surfaces. The flasks are conven-
iently shaped frames with cross bars to support the sand. Hand ramming
iz still practiced though molding machines and sandslingers of warious
kinds are used extensively. The accompanying illustration shows one
type of these machines, mounted with a six-inch tee pattern. One of the
flasks piled in the background is placed over the pattern shown on the
left-hand side of the machine, and is flled with sand. An air cylinder
underneath the pattern plate raises and drops the pattern and fask with
sharp blows unti] the sand has packed tghtly in place. Another cylinder,
through arms underneath the pattern plate, swings the fAask and pattern
vertically to the right side of the machine, where the mold iz shown in the
lustration. The pattern is then withdrawn from the mold amd swung
back to its former position, leaving the mold ready to be carried to the
pouring foor,

Just back of the machine is shown the core box. A special reinforcing
rod or arbor is placed in one half of the box, and both halves are packed
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with sand. The box is then closed and one half i3 Bfted off, leaving a firm
sand core shaped like the inside of the tee. It is lifted out by the exposed
tips of the arbor and placed en the supporting shoulders or ““printa™
farmed at each bell or spigot epening in the mold, The prints fit the core
snugly 8o that when the upper hall of the mold is placed over it, the core
is held firmly in positicn and no joints are left between it and the meold
through which the iron may run out. Two openings are made into the
mold from the upper surface of the fask: One serves ns the gate into which
the iron 15 poured; the other serves to indicate when the mold is full and
also to permit the air in the mold cavity to escape as it 1s replaced by the
tron. Before clesing the mold, both the mold and the core are covered
with graphite, or some other refractory material, so that the sand will not
fuze to the iron.

Tees, crosses, and bends up to the twelve-inch sizes are all made very
much in the same manner as just deseribed. Above thess sizes it s
nsually more economical to use less expensive pattern equipment Even
though the molding cost is greater. Then, too, a8 the sections increase
with the size of the fttings, dry sand molds must be used, and nemerous
variations of molding practice may be emploved.

After the fittings have been poured and allowed to cool in the mold,
the sand is shaken out in the foundry, and the casting is carried out to be
cleaned. Most of the smaller castings are placed in & steel drum where,
with slow revolving, they tumble against esch other until all adhering
sand has been rubbed off. Those castings not suitable for cleaning in this
manner are brushed or sand-blasted. All fins and gates are chipped and
ground off and the fittings are heated and given the spme coating used
for pipe.

When the hitings are coated and weighed, they are given a final in-
spection, occasionally with a representative of the purchaser collabo-
rating with the plant inspector. They are then loaded on cars for ship-
ment, and it iz worthy of nove that the precautions against rough han.
dling in the field, which are segpested elsewhere in thizs book, are
scrupulously observed by the manufacturer. The fittings are carefully
loaded in o manner that reduces to a minimum the poasibility of shifting
and damage in transit. -
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SECTION 4
A.S5.A. Method of Design*

HE method described here for the design of Cast Iron Pipe was

developed by the American Standerds Association Committes

A-21, whose sponsors were the American Water Works Association,
the New England Water Works Associntion, the American Gas Associa-
tion, and the American Society for Testing Materials. The committee was
composed of representatives from these sponsor bodies, pipe manufac-
turers, comsulting engineers, amdd representatives of other pipe using
organizationg. This method of design cosrects the faulits of previous
methods by the adoption of the fellowing factors not previouwsly con-
sidered in pipe design.

1. The effect of crushing load due to backfll on the strength of pipe

subjected to internal pressure.

2. Variations of the crushing load transmitted to the pipe with different

trench conditions.

3. Factors of zafety based on the overall stresses due to Internal pres-

sure and external load.

4. Allowances for corrosion and foundry teleranos.

An extensive series of tests were carried out including bursting, crush-
ing, beam action, impact and pall out strength of jointe—aeparately and
in some cases in combination with one another. These tests were carried
out at the University of Illinoks, Icwa State College, and Ohio State
University. A complete report covering these tests and the method of
design was presented before a mecting of the American Water Works
Association in May of 1938, and published in the American Water Works
Association Journal in May, 1939, The title of this paper was, A Pro-
posed New Method of Determining Barrel Thickness of Cast Iron Pipe,”
by Thomas H. Wiggin, M. L. Enger, and W. J. Schlick, Comprehensive
tests determined: (1) The actusl strength of the pipe by bursting full
length specimens; (1) the strength of pipe in crushing by three-edge
bearing tests; (3) the relation of actual crushing stresses to the three-edge

*For complote detasls s AS.A, Bullstin A-21.1,
" 32
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crushing tests, and (4] the magnitude of surface loads transmitted to the
pipe.

COMBINED LOADS

The relationship between the internal pressure and the external load
consed by the weight of the backfll and surface loads is expressed by
the following equation:

W
W= BV P

in which ““W" is the external crushing load in pounds per Hneal foot of
pipe i 3-edge bearing that would cause failure independent of internal
pressuce; ““w' and Y'p"" will be any combination of external load and in-
ternal pressure respectively sufficient to cause pipe failure when acting
together.

INTERMAL PRESSURE

The internal pressure is made up of two components. First, nominal
working pressure, and second, water hammer that may be caused by
rapid closing of valves, the stopping of centrifugal pumps, or other causes.
The normal water pressures depend on local conditions and requirements
and are known. The pressurss caused by water hammer are those com-
monly nsed in the water works industry. They are as follows:

WATER HAMMER ALLOWANCE

3% to 10°—120 Ibs. per sq. in.
12* to 14"—110 Ibs. per sq. in.
16* to 18"—100 lbs. per sq. in.

o 1 80 Ths, per s8q. in.
BT S 85 1ha. per sq. in.
L |1 LR, 80 Tha. per sq. in.
MGy 75 1hs. per sq. in.

41% to 60"— 70 lbs. per sq. in.

The bursting strength of pipe, "P* is determined from the formulas

2t8

D

in which "t" is the thickness of pipe in inches, ""D" iz the internal diam-
eter in inches, and “8" 15 the tensile strength of the metal found by
bursting full lengths of pipe. The value of “3" has been determined by

P=
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full-length bussting tests to be not less than 11,000 pounds per square
inch for Pit Cast Pipe, and 18,000 pounds per square inch for Centrifugal
Pipe. (Using certain foundry practice and controls, this latter figure may
be as high as 25,000 pounds per square inch,) The stresses of 11,000 and
18,000 pounds per square inch referred to correspond to metal that when
tested in a straight tension test would have values of from 18,000 to 30,000
pounds per square inch,

EXTERWAL LOAD

The external load on a pipe is made up of: (1} Weight of backfill;
and, (2) weight of the traffic plus impact, and is influenced by the trench
condition. These factors must be considered when calculating the crushing
lead on the pipe.

The fill loada on pipe for various depths of cover and for six methods
of installing the pipe on the bottom of the trench are coversd by several
graphs, curves and tableés in the Ameérican Standards Associstion Manual
of Design (AS.A. A. 21.1}. The magnitude of the loads can be readily
determined by use of the manual. In computing the surface traffic load,
it was assumed that two 5-ton trucks are passing over the pipe at the
same time. A curve shows the amount of load that is transmitted through
the earth to the pipe for various depths of cover. A pipe Inid with only
a shalbow cover will be called upon to carry a large per cent of the surface
lowd caused by the trucks, while pipes lnid deep are only slightlhy affected.
However, they are in turn called upon to carry n heavy load caused by
the sarth backfil.

TREMCH COMNDITIONS

The effect of thess external forces and loads can be reduced by proper
installation. Tests at the University of Iowa for American Standards
Aszzociation Committe's A-21 were made to evaluate the various methods
of laying pipe and these methods and values are shown in the following
diagram. The six views show the commen methods of laying pipe at the
bottom of the trench and the bearing values of each 12-inch pipe. These
bearing coefficients change for various sizes of pipe.

The first view shows a pipe laid on blocks. This is the poorest way to
lay underground pipe, since for sizes under 12 inches it produces a direct
beam action, and for larger sizes concentrates crushing loads at the block.
Utility operators for years have used this method of laying pipe, IT it is
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Teench u- Fu Fipa

Backhil Mot Tempad

BLARING

TYPES OF TRENGH BOTTOMS

used, the inspector gshould insist on the tamping of the backill under and
around the pipe. The two center views show the common method of lay-
ing water pipe—a flat bottom trench with the backfll either tamped or
untamped. Tamping backfill up to the eenter line of the pipe s worth the
added expense. The two righthand views show the sewer type of con-
struction, Thiz is not often wsed for water mains, but could be employed
to advantage in special cases, such as under deep fills and locations where
there iz a heavy load on the pips.

RING CRUSHING TESTS

The ability of cast iron pipe to withstand external loads is determined
by crushing rings cut from the pipe and tested in the three-edge crushing
test. These rings may vary in width from 1 inch to 12 inches, They are
placed in a compression testing machine and loaded until failure occurs.
Hundreds of specimens were tested in arriving at the values to be used
for design purposes. These values are 31,000 p.s.i. for pit cast pipe, and
40,000 p.s.i. for centrifugal pipe. Since the stresses caused under actual
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trench conditions vary from those that occur in the three-edge bursting
test, conversion factors were arrived at 88 & result of tests made under

actual trench conditions. These conversiom factors are shown in the
American Standards Association Manual (ASA, 21.1-1939),

CORROSION ALLOWAMCE AND FOUNDEY TOLERANCES

A corrosion allowanee of 0.08 inches of additional metal has been agreed
vpon for all sizes of cast iron pipe, and foundry tolerancea in aceord
with the following tables were adopted:

FOUNDEY TOLERANCE

Dameter Pit Cast Pips Cantrifugal Pipa
it &° ikl 05"

10" o 12" M 06"

147 o 24° 08" 087

30° to 60° 10* A0

WaLL THICKMESSES TO BE USED

Tables in the A S5 A. Manual A21.1 show the recommended wall thick-
ness for enst iron pipe under variows trench conditions and depths, and for
various internal working pressures. The engineer can readily select from
this table the proper metal thickness for pipe for conditions under which
it will be called upon to serve.

THE STANDARD LAYING CONDITION ADOPTED BY COM-
MITTEE A.71 WAS THE FLAT BOTTOM TEEMCH WITH
TAMPED BACKFILL WITHOUT BLOCKS AND WITH 5 FT. OF
COVER. TABLES OF WALL THICKEMNESSES FOR THIS STAND-
ARD CONDITION ARE SHOWN IN AMERICAN STANDARDS
ASSOCIATION SPECIFICATIONS.
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SECTION 5
Laying Cast Iron Pipe

PI‘HE installation of cast iron underground mains is often regarded
as a simple task capable of being performed by almost any kind of
labor. This concept has arisen for several reasens: (1) The inherent
strength and corrosion-resistance of cast irom; {2} the fact that thou-
sands of miles of cast iron mains, laid by unskilled labor, without proper
engineering planning and supervision, have given excellent service, many
for more than 100 years. This sssumption iz almost true. Laying cast
iron pipe is a relatively simple job., However, experience and rescarch
show that certain elementary requirements should be observed to insure
trouble-free service for generations. If a construction engineer were to
baild a distribution system with his own money, as a lifetime investment
for himself and his descendants, he would undoubtedly observe thess
few simple requirements.

Good judgment suggests that it is more economical to use conscientious
care in handling and installing pipe than it 15 to bave to spend money
later on for unnecessary maintenance. This is but consistent with the care
taleen by the manufacturer in producing the pipe and in handling it for
shipment. There have besn innumerable instances where the blame for
o repair job was charged to the pipe only to find, by later investigation,
that the fault was properly chargeable to the method of laving the pipe,
af lack af reasonable care in handling or installing it.

The following review of the principal points of good practise in the
handling and laying of cast iron pipe may be helpful in the promotion of
better pipeline constructicn,

UNLOADING FIPE

From the time the pipe is taken from the molds or the centrifugal

casting machine, until it is losded by special cranes on freight cars or

trucks, the manufacturers exercise utmost care to avoid damage to their

product. Each length of pipe 18 examined, hydraulically tested, and in-

spected before it ts loaded for shipment, Every precaution is taken to
b1 ]
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insure that the pipe will arrive at destination, as it left the foundry,
in frst class condition.

Damage from rough handling in transtt w4l occasionally oocur; con-
sequently, the purchaser or contractor should inspect the pipe as it is
being unloaded. A simple precaution s to “ring” each length with a
hammer. Damaged pipe should be noted on the freight bill and immedi-
ately brought to the attention of the agent for his signature to insure
proper adjustment with the transportation company .

In unloading, deopping pipe to the ground from trucks or cars s apt
to cpuse damage which may not show up until after the pape 18 installed
in the line. Pipe being unloaded on skids should not be rolled against
ather pipe. Observance of these simple precautions takes lttle time or
trouble and can save money,

DELIVERY AT TREMCH SITE

In the delivery of small diameter pipe to be laid by hand, efficiency
requires that the pipe be strung along the route with the bells facing in
the direction in which the work is to procesd. To avedd unnecessary
handling, the pipe, as well gs fittings, should also be placed as close as
possible to the locations it will ocoupy in the finished line,

Usual procedore is to place the pipe close to the trench on the opposite
side from the earth pile. Traffic conditions and type of excavation and
installation equipment will effect this procedure. A desirable safety
measure is to keep the pile of excavated earth between the trench and the
road traffic. When travelling cranes are used for handling, the pipe
should be strung o as to cause the least interference with traffic.

In the northern states, valves, Attings and hydrants should be placed,
or stored, where they will not collect rain water and be damaged in
freesing weather. Pipe for future use should be carefully stacked in the
storage yard in even lavers with 47 x 47 stringers between each Inyer and
with hesvy blocks at the end of each row to prevent rolling. Bottom
layers should be raised on heavy timbers to prevent dirt and rubbish
from entering the pipe. For convenience as well as safety, each size
should be separately stacked.

EXCAYATION

The width of trench for various sizes of pipe ia determined by the type
of soil, the depth of laying, type of excavating equipment and the space
required to allsw workmen to backhAll thoroughly around and under the
pipe. It is conceivable to install a 36" pipe, for instance, in a trench 48
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wide, but it would be a physical impossibility to tamp the backfill
material properly argund and under the pipe with such small clearance.
Generally speaking, the wider the trench the greater the earth load on
the pipe. However, the trench must be of sufficient width to enable the
workmen to tamp the backll around the bottom half of the pipe. Most
specifications allow the trench to be from one to two feet wider than the
putside diameter of the pipe.

TREHCH WIDTHS FOR YARIOUS FIFE SIZES
The following takble will serve as a guide for width of trench;

Blominal Diameter of Bipe, Inches
2 3 4 & 8 10 12 4 M5 18 20 24 30 3 42 48

hinimum Width of Trench, Inches
I8 I8 18 21 24 24 28 30 3! 32 33 36 47 54 8] 48

The bottom of the trench should be cut true and even, so that the
barrel of the pipe will have a bearing for its full length., When trenches
are dug with 8 power-shovel or back-hoe, special care should be taken to
make sure that the trench bottom is levelled off to provide a bed for the
pipe.

The depth of the trench for water pipe muost be at least sufficient to
bring the pipe below maximum depth of frost. Large mains laid in heavy
traffic streets, under railroad crossings, of in any location where shock
might be transmitted to the pipe, should be laid deeper than the minimum
requirements mentioned above. In some cases, a minimum covering of
4 to 3 feet is required for maing of even large diameters to provide a
cushion to absorb shocks due to traffie, In the southern states, where
there ia no danger of freering, a covering of from 214 to 4 feet is usually
sulficient.

BELL HOLES

At each joint a bell hole is dug of sufficient size to insure proper joint
making. Digging bell holes so small that the calker cannot easily swing
his calking hammer, or operate an air-driven hammer, is false economy.
On the other hand, too large bell holes are a detriment to the pipe.
Experience has shown that large bell holes dug with a ditching machine
place undue stress on small diameter pipe, resulting in breaks doe to extra
and unnecessary beam action. The diagram following shows the general
dimensions of bell holes for small diameter pipe.
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EHmesidsn A" varbea fom € inches po 10 (nchea, depomlisng o6 Eind of sefl
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EOCHK ENCAYATION

In rock excavations, it is necessary that the rock be removed to such
an extent that at no place will it come closer than 6 inches to the Anished
pipe line. After the excovation is completed, a bed of sand, or earth free
from stones o clods, 6 inches deep, should be made on the bottom of the
tresich and the pipe placed on this “cashion.” Failure to do this may
result in the pipe resting on a sharp point of rock, a condition which has
caused many breaks in small diameter mains.

Underground mains should be carried around underground obstruc-
tions, such as sewers, conduits, piers, vaults and other constructios,
using special fittings where necessary. Pipe should not be allowed to rest
on any unyielding structure, nor should it be called on to support another
structure. Pipe should not be laid in o manner that will cause it 1o act as
o beam. It should not be poured solid in concrete walls, footings, piers,
abutments or other immovahle obijects, a8 the weight of the backf1l and
gettlement of the treach often cause the pipe to act as a cantilever beam,
with resulting failure. Sleeves or special wall castings should be used at
the junction with these heavy subsurface structures.
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CORRQSIVE CONDITIONS

Experience has shown that in certain types of soil—some natural and
some man-made, corrosion of cast iron pipe may occour. ‘The Cast Iron
Pipe Rescarch Association has cooperated with the National Bureau of
Standards in their soil corrosion test work ever since its inception, and
more recently have undertaken a test program of their own. This work is
being carried on in spite of the fact that places where severe corrosion of
cast fron pipe occurs are comparatively rare. We know, however, that
from time to time pipe must be laid through cinder flls, through garbage
dumps, through salt marshes, through muck soils and places of high
alkali or acid concentration. Our tests are intended to develop methods of
protection for these isolated coses. These tests include trench improves
ment, cathodic protection, amd coatings, including cement armor coating,
and as other methods sugpest themselves, they too will be investigated.
The results of tests up to date indicate that as a general rule, trench im-
provement, that is, the use of sand or limestone screenings, or similar
inmert materials, from a point 10 in., below the pipe to 10 in. abowve, is
usually effective and much cheaper than other methods, In the rare cases
where extremely corrosive conditions exst, it may be advisable to make a
complete study of the conditions surrounding the pipe and to determine a
method of protection most suitabls for each individual case.

BREAKS IN PIPE

The durability of cast iron pipe, a8 proved by service records, occasion-
ally persuncdes construction superintendents and contractors to disregard
some of the aforementioned elementary principles of pipe-laying practice.
It is true that thousands of miles of cast iron mains, laid before the masze
of underground construction beneath the streets of metropolitan cities
cotld have been foreseen, are still in service. Moseover, many of those
old mains were inatalled without benefit of engineering planning of sper-
vision. It is, therefore, remarkable that the percentage of breaks per year
in cast iron pipe compared to lengths in service, is negligible,

Surveys made by stalf members of the Cast Iron Pipe Eesearch Asso-
cation and studies of annual reports of water supply systema, show that
“breaks per mile per year™ amount to less than one cne-thousandth of one
per cent of the lengths of cast iron pipe in service,

Breaks in water distribution mains are “front page news”™ for the very
reason that they occur infrequently. Newspaper reporters are seldom
informed before press-time that the broken length of pipe was resting on
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g sewer linge, supporting & conduit, or was serving under conditions un-
foreseen at the time it was instnlled.

Cast iron pipe s designed and produced to have wide marging of safety
in beam strength, bursting strength and compressive strength. With
reasonable care in handling and installation, and due regord to the hazards
of other underground installations, breaks 1n cast iton pipe will continue to
be, ps they have in the past, a rare cocurrence,

METHODS OF INSTALLING FIPE

There are several types of trench bottom used in laying pipe. These
include laying pipe on blocks placed on the bottom of the trench; lnying
pipe on & fat bottom trench; or on o trench bottom rounded out to At the
shape of the pipe. Some foremen have tamped the backfill around and
under the pipe; others have thought it o waste of time, and many have
their own particular methods of construction. The Ametican Standards
Association has carried ofn research studies through its Commities, A-21,
at Tovwra Btate College and the University of Ilinois. These studies of pipe-
lnying conditions have developed actual relative strength values for vari-
ous metheds of installing pipe in the bottom of the trench. DHagram on
page 35 gives relative bearing values for 127 pipe for different trench
conditions.

Six methods of installing pipe were studied by this committes:

+ Flat bottom treach, backill not tamped.
B. Flat bottom trench, backhll tamped.
. Pipe supported on blocks, backfll not tamped,
. Pipe supported on blocks, backfll tamped,
E. Bottomn of trench shaped to fit the bottom of the pipe for about
90 degrees, unevenness flled o with sand as required, backRll
not tamped.
F. Same oy E, except that the backfill is tamped.

Method “C" produces the greatest loads that tend to crush the pipe,
and method "F" produces the smallest crushing loads. Type “B" method
is the one adopted as standard by Committes A-21 of the American Stand.
arcls Association.

When blocks are used for aligning and supporting the pipe, they should
be placed ot two points in the length of the pipe. Especially is this im-
portant for sizes under 16" in diameter. The blocks should be lnid
on undisturbed earth and set in slots in the bottom of the trench so that
they project about 17 above the trench bottom. They should be so set

-
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as to have a bearing over the entire surface. The primary purpose of
blocking s to support and level the pipe during construction. The back-
fill material should be carefully tamped arcund and under the pipe so that
the blecks will carry only a small per cent of the finished load. The use
of blocks for installing water mains 15 becoming less common and the
practice may soon be discarded altogether.

HANWDLING PFIPE

Pipe should be handled by mechanical equipment if poesible and not
just rolled or pushed into the trench from the bank. Pipe up to 127 in
digmeter may be lowered into the trench by taking a turn of rope arcund
each end of the pipe, while standing on the other end of the rope, and
then playing it out until the pipe rests on the bottom of the trench. Large
sizes are best handled by means of power equipment.

Before the pipe is lowered into the trench, it should be swabbed or
brushed out to insure that no dirt or foreign material gets into the
finished line. Where pipe has been allowed to remain along the right-of-
way for a considerable time, it may become fouled with surface pollution
and should be swabbed out or othervdse disnfected with s chlorine
solution. Trench waters should be kept out of the pipe and the pipe kept
cloged by means of test plugs whenever work I8 not in progress.

TARNING

Before entering the spigot of the pipe into the bell of the preceding
length, strands of yarn are held in place around the spigot so that both
enter the bell at the same time. The yam serves to center the spigot in
the bell and to keep it at the proper distance from the bottom. This is
imnportant, and if by chanee, after the crane glacks off on the pipe, it is
found that the joint space on the bottom is smaller than on top, the pipe
should be raised by the crane, ropes or wedges, and additional yam
driven into the lower part of the bell,

Strands of yarn, or braided hemp if used, are cut somewhat longer than
the circumference of the pipe so that the ends will overlap, and the gver-
lapping ends of successive strands should be staggered. The separate
strands should be driven home with a yarning tool and hammered , and
when the last one is in place all strands should be theroughly compacted.
‘Thiz is ezsential to the making of & good joint as the yarn forms a com-
pressible gasket that helps assure water tightness. Sulficlent yarn shoulbd
be used to fill the bell up to within 2 to 214 inches of the face. There are
several grades of yam for various types of work. The yarns that are used
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by plumbers or boat makers are not suitable for water works construction,
as they are impregnated with tar or oil amd will impart a definite phenol
taste and odor to the water. If sterilized yarn is used it should be kept
in substantial containers with tight-fitting covers ac that it will not be
cantaminated during construction. Banitary aspects of water works con-
struction are receiving more care and thought than in the paat,

Yarn has been used as a calking material for over 100 years, but
recently several alternative products have been developed: A specially
prepared paper calking material, a braided cotton material and varicus
types of rubber products. The rubber gasket material is prepared in &
round form which can be cut off in suitable lengths for the various sizes of
pipe, and also ready-formed in diameters for various sizes of pipe. These
materials were developed because of contamination entering water maing
due to the use of yarn as calking material. ¥arn has been the source of con-
giderable criticism due to its ability to support gas forming bacteria.

JOINT MATERIALS

The most common type of joint 18 made with cast lead. For water
lines cement and sulfur jointing compounds are also used. Recently,
mechanical gland-type joints having heavy rubber gaskets have gained
miich faver in both the water and gas industries.

LEAD JOINTS

After the joint iz yarned, the lead ronner s put in place on the joint
so that it fits tightly against the face of the hell and the outside of the
pipe. Clay should be used whenever necessary to make a tight joint
between runner and pipe. The pouring gate is built up with clay to a
point at least one inch above the top of the joint space. Il poesible, joints
should be poured ffom one ladlefol of lead. IT more than one ladleful is
required, no considerable time should elapse between pouring successive
ladles. In the case of joints on pipe above 48 inches in diameter, in
extremely cald weather, it is sometimes necessary to pour the joints in
habves, The runner 15 placed around the bottom halfway up on the pipe.
Lead is then poured into both gates untal it has reached a point just below
the midpoint on the pipe. The bottom of the runner remaing in place and
the upper ends are then placed over the top half of the pipe and a pouring
gate built up at the extreme top as in pouring ordinary joints. The re-
mainder of the joint is then poured in the usual manner. As soon as the
joint has cooled, the runner is removed and the joint is ready for calking.
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In extreme cold weather it occasionally becomes necessary to heat the
joints of large size pipe to avold “misses."

Good calking practise requires that each calking tool be used, from the
smallest to the largest, that will it in the joint space and that the joint
b calked completely around with each tool. This method calls for more
work than would be necessary if only the larger tools were used but the
joint that results i3 worth the additional effort. Pheumatic callang ham-
meers are recommended even for small diameter pipe. Their use produces
a much better job of calking, with less effort by the workmen and at a
lower cost. Excessive calking should be avoided to prevent splitting bells,
The depth to which calking iz effective has been found Lo be abaut 2 of
an inch when calking is properly done. Lead wool may be used for re-
pairing jointa. It comes in a locacly shredded rope form and is calked into
the defective joint one strand at a time.

LEAD ALLOYS

Where extrermely high pressures are to be gsed, alloys are added to the
commercial lead, the object being to produce a material that is harder
and consequently less apt to “How" or Matten ocut when pressure tends
to push the lead out of the joint. The City of Boston after experimenting
with different alloys for use in its high pressure fre-Aghting system,
adopted one consisting of 96 lead, 297 tin and 29 antimony; a mixture
of 855 lead and 557 tin was also used with good results.

LEAD SUBSTITUTES

Several Einds of self-calking substitutes for lead have been developed.
These materials are usually a mixture of iren, sulfur, slag and other in-
gredients which, when melted and cooled, forms a hard slag-like mass,
They are furnished in either a powdered [orm or in small pigs. Less heat
15 required for melting than in the case of lead. The best results are
ohtained with a gasoline-fired furnace as temperatures can be accurately
cantrolled. Overheating of the material is a8 eommon fanlt and reaults in
A poor joint,

In yarning the joint, it is important that a dry yarn be vsed and that
the inside of the bell and cutside of the spigot be thoreughly cleansd.
Brajded hemp is better than ordinary yam for this type of joint, The
jointing operation is wsually kept [owr lengths back of the pipe-laying
=1

The runner is placed in the ussal manner and the pouring gate built up
6 or 8 inches above the top of the bell, The manufecturers furnish cone-
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shaped metallie ronner-heads that are wsed in place of clay for a high
pouring gate. The joint is now ready for pouring, The compound is at
the proper temperature when it fows freely, reflects one’s image &z in a
mirror, and is free from foam or bubbles. I too hot or too cold it will be
somewhat thicker than the required conslstency, and it should be either
reheated or cooled before pouwring. The joint shoeld be poured with one
ladleful until the joint and pouring gate are full. When the jointing
material has cocled, the runner should be removed, the joint inspected,
and the runner-head cut off. In case of a defective joint the material
should be ent out for several inches, all locss material removed, and the
defective joint repoured. This joint requires no calking and is ready for
use as soon as it has cooled. As it ia a characteristic of this joint to sweat
ar seep a Hlttle at first, the fnal leakage test is not run until 30 days after
the pouring. Since this type of material may not be adaptable under
certain conditions, prudence suggests investigating installations operating
unider gimilar conditions before its wse.

CEMENT JOINTS

Water systems throughout the Southwest and along the Pacific Coast
have used cement joants {or pressures up to 150 pounds. A number of
different methads of making the joint have been developed. The method
described below seems to be the most common.

First, the pape should be froperly supported before the joint is started,
s 15 to eliminate any possibility of movement belare the cement has set.
The pext step i to yarn the joint, just as for any other type af material,
being sure to see that the yarn i deiven home with hammers in the wsuyal
manner, The yarn should be free from all il and grease. Cement for the
Joint itself should be about one quart of cement to 1y pint of water, and
thoroughly mixed by workmen, ussally in wheelbarrow so that mixing
can keep pace with joint making. Experience shows that peat cement
mixed with a sufficient quantity of water, and thoroughly kneaded by
hand to such a consistency that no moisture wall show when squeezed
tightly in the hand, will give proper results, The cement should be dry
enough to give a metallic sound while being calked. Cement mortar
should be made up in small batches 5o that no mortar shall stand longer
than 30 minutes before using. A wooden or iron tool with a broad face is
used for ramming the mortar into the joint. The joint should be calked
when half-filled with cement, and again when filled, using lighter blows
than for a lead joint.
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MECHAMNICAL JOIHTS

The mechanical joint, developed about 25 years ago, s based upon
the well-known engineering principle of the stuffing box. It has four
parts: A flange cast integral with the socket, or bell, of the pipe; a rubber
gasket ftting a recess in the socket: a gland, or follower ring, to compress
the gasket, and the bolis and nots for tghtening the gland. A complete
description of this jeint with instructions for assembling will be found
in Section 12,

The assembly of this joint is simplicity itself, requiring but one tool,
an ordinery ratchet wrench. It 18 quick and easy for even untrained men.
A wet trench presents little or no difficulty because the pipe can be
jointed above the trench and lowered.

One of the problems in the operation of gas systems distributing dry or
mixed ges has been “unaccounted-for leakage." The mechanical joint
proved to be the angwer. It is bottle-tight at high pressure for both gas
and water lines. It permits a high degree of deflection as well as longitucdi-
nal expansion and contraction.

Mechanical joint cast iron pipe can be laid faster with less equipment
and smaller crews, more than offssiting the higher cost per foot compared
with bell and spigot pipe. Moreover, it is now completely standardized so
that fittings and accessories made by one manufacturer will fit the pipe
produced by any other manufacturer.

COUPFLED JOINTS

For connecting plain end pipe several types of couplings are available,
the best known being the Dresser Coupling. This coupling consists of two
Aanges, two gaskets, a middle ring and the necessary bolts. The goskets
are usually of rubber, but various types are available for the specific duty
of the pipe line. To insure uniform compression of the gasket, baolts
opposite cach other are drawn up a Hitle at a time until all are drawn up
to the limit. The best joint is obtained when two men woark on opposite
bolta, each drawing his up an equal amount. On small size pipe several
lengths may be joined together on the bank before lowering into the
trench. For lacge size pipe, the joint must be made in the ditch.

Victauwlic Coupling: This type of coupling for cast iron pipe has two
malleable fron half housings, an endless rubber ring and malleable jeon
bolts. The couplings for large pipe are made up of several ssgmental
heousings bolted together. Cast iron pipe for use with victaolic couplings
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T diece

is furnished with shouldered ends for high pressure and with grooved ends

for medium or low pressure.,

SUBMARIME PFIPE LAYING

other bodies of water. The most common practise 18 to wse mechanical
gland type pipe, either the standardized mechanical joint that deflects up
to 8 degrees, or the ball and socket joint that deflects up to 15 degrees.
Large pipe, 24 inches or over, is usually made up in sections of three or
four lengths either on shore or on the deck of a barge, and then attached
to a “strongback’ and the aspembly lowered to the bed of the stream
where the sections are progressively connected by divers. Submarine lines
uncder 24 inches in diameter are usually laid with joints provided with
positive locking devices so that the pipes cannot be pulled apart. This
type of pipe can be assembled on a barge and lowered from the rear of the
barge as the line progresses across the river or lake, These joints have a
wide angle of deflection and rewdily follow the contour of the bottom of the
FIVEr.

Im shatlow water it 18 often economy to construct cofferdams and after
pumping them out, to lay the pipe as on dry land. If the body of water
is navigable the cofferdam shoold be constructed in sections, to provide
a channel for boats, In 311 water the line may be joinsd together on share
along the bank and floated by means of barrels or rafis attached to the
pipe. When the entire length of line has been assembled, one end is towed
cut until the pipe occupies the desired position. It & then lowered by re-
leasing the barrels, care being taken during the sinking process so that the
joints do not become distorted. IT lead joints ase used, the entire line
should be lowered as one unit. Cofferdams are then constrocted at the
shore ends and pipe connected up in the usual manner.

A somewhat aimilar method is to lay the pipe cn the shore and as each
length is connected up to push it down skids into the water where barrels
are attached to it. As each sueccessive lempth iz laid, the lne extends
further into the water. The finished line is sunk in the manmer described
above.

Ancther method s to drive piling in pairs along the proposed line and
te rest the pipe on timbers supported between piles. When the entire line
8 connected up, sills are laid across the top of the piles and pipe supported
from the sills by means of rope, blocks, or chain hoists. The pipe is then
raised enough to release the timbers upon which it was resting, and after

There are several methods of installing cast iron pipe across rivers ar ./ ¥
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their removal the line ia lowered gradually to the bottom of the water.
It is not necessary that the entire line be lowered as a whole. It should be
lowered beginning at one end and proceeding to the other so that the total
deflection of the joints iz not excessive.

Bubmarine lines laid in navigable streams should be placed in trenches
and eovered over =0 that the pipe will not be injured or pulled up by boats
dragging their anchors.

TESTING WATER MAINS

Good engineering practice requires that all pipe lines be tested before
placing in service, and vsually before backflling. In city strests wnith
heavy traffic, backfilling s done as soon as two or three lengths of pipe
have been laid. This applies to both water and gas mains. In the casge of
water maing the test pressure should equal the pressure under which the
line will aperate pluz 50 per cent over the working pressure, Care should be
taken to see that air i expelled and all caps and plugs are properly braced
before the test pressure is applied and that all piers and masonry supports
at bends and tees are in place.

Air is expelled by opening a fire hydrant near the kigh point of the line,
or by opening 8 corporation cock that has previously been inserted.
When the air has been expelled, the valve or walves between the old part
of the system and the line under test are closed. Pressure ks then applied
to the portion under test either by means of a hand pump for amall lines,
or small sections of large linea, or by wse of 8 gasoline pump or fire engine
for large lines, After the main has been brought up to the test pressure it
should be held at this pressure for at least 30 minutes and the make up
veater carefully messured by the use of a displacement meter or by
pumping the water from a wvessel of known volume, The American Water
Works Association Specification for Installation of Cast Iron Water
Mains (C600-49T) requires that the leakage shall not exceed 70 gallons
per 34 hours per inch of diameter per mile for 12-foot lengths and cor-
respendingly varied for other lengths of pipe when the test pressure is
150 1ba. A table in the specification shows allowable leakage per 100
joints for other test pressurcs. While the pipe is under test it should be
thoroughly inspected from one end to the other, especially the joints, to
be sure that they have been properly calked. Any leaking or sweating
jeints should be redriven and the line made tight.

In the case of sulfur compound joints the line should be left full of
water for 30 to 40 days before making the Anal messured leakage test.
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However, initial hydrostatic tests may be run at any time after the joints
have been poured and before backflling. Pipe joints made with cement
should not be subjected to the hydrostatic test antil after 36 hours from
the making of the last joint in the line. The measured leakage test should
not be made untll 14 days have elapsed. After any leaks or other defects
have been repaired the diteh should be backhiled.

TESTING GAS MAIMNE

In testing gas pipe, air pressure is used and leaks are detected either by
applying scapsuds to each joint, or by placing a water-flled canvas bag
around the joint. In the case of teaks, bubbles will appear and the joints
can be recalked, if of lead, or the bolts tightened if of the mechanical
joant type. Ag a rule the actual leakage in gas lines is not measured by a
displacement meter, but the tightness of the hne 5 determined by the
fact that the pressure, when bullt up to the test point remains stationary
for a 24-hour pericd. Recording pressure charts and recording thermome-
ters are used for making the check. Temperature is a very important
factor tn the test and must be griven due eonsideration.

SUPFORTS FOR FITTINGS

Supports should be constructed behind all bends, tees, caps, and plugs.
They should be designed to carry the load that will be imposed upon
them with the pipe working under its maximum head, and with a rea-
sonable allowance for water hammer. They should bear against undis-
turbed earth and in case this ts not possible, they should be made corre-
spondingly larger due to poor bearing capacity of newly filled ground.
The use of supports behind fittings refers to fittings in the vertical plane
as well as those used in the horizontal plane. These should be so designed
that they will not interfere with recalking joints should such work
become necessary .

EACKFILLING

One phase of pipe line construction that is apt to receive casual atten-
tion is backfilling. The ald fashioned idea of shovelling the dirt into the
teench and letting nature talee its course i3 a prolifie source ef trouble.
The proper method is to replice the excavated earth in such a way that
future settlement will be reduced to a minimum. When a trench is care-
leasly backfilled the pipe may be called upon to act as a beam In suppart-
ing material directly over it. In the case of excavation in sand, backfilling
can be done efficiently by the proper use of Hooding, althosugh even in
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this case some care 18 necessary to see that no open spaces are left under
the pipe.

CUTTING FIFE

There are two general methods used for cutting cast iron pipe: A cutting
machine, or by the use of diamond points, chisels, hammers, ete. The
ordinary wheel type of cutter 15 used for pipe up to about 16 inches in
diameter. The operation of this type of cutter requires no particular ex-
planation, mwor 15 a great amount of skill required.

A certain degree aof skill and care is necessary when cutting pipe with
cold chisels, diamond points, and hardys. When cutting pipe in the
trench, or when cutting lacger pipe on the bank, it is advisable to use a
chisel with a diamond-shape point. This tesl actually removes the iron
in small chips instead of merely deforming it. Alter a groowe has been cut
completely around the pipe with the diamond poing, a cold cut or hardy
i wsed for finishing the cut. It is possible, by striking hard blows with
heawy hammers, to canse amall cracks in pipe that is being cut, which may
not show for some time., Care iz needed if pipe is not to be damaged in the
cutting process.

CHLORIMATION OF MAINS

All mew water distribution systems, or extenslons to existing systems
should be thoroughly flushed and sterilized before being placed in service.
The contractor or construction superintendent should see that the pipe
is clean when installed, and should give the new maing a complete Aushing
before turming them over for operation.

Chlorination or sterilization of mains should be done by men who
have had experience with chlorine or other sterilizing agents. Prior to
chlerination all dirt and foreign matter should be removed by a high
velocity flushing through fire hydrants or other approved blow-offs. A
good Aushing is & very important factor in sterilization. Chlorine can be
used in several forms, as & gas with direct feed as the water is let into the
new main, as 8 dry powder such as Hypochlorite placed in each length
of pipe g8 the line is laid, and as 8 mixture of chlorinated lime and water,
The dry powder is the easiest to use, especially when the work is being
done by the contractor, although, some sanitary engineers rate it as the
least effective method. The important point in the chlorination of a main
is to have it entirely Alled with a chlorine solution of at least 40 to 50 parts
per million of chlorine and to retain it in the pipe for at least three hours.
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After this period the chlorine residual at the pipe extremities should be
at least 5 parcts per million.

The dosage for sterilizing new maing when using Colcium Hypochio-
ride [comparable to commercial products known as H.T.H. Perchloron,
and Maxochlar which contains about 70 per cent available Chlorine Max-
ochlar], shall be one pound for each 1,680 gallons of water pipe capacity
treated. This dosage is equivalent to a treatment of 50 p.p. million avail-
ahie chlorine. In like manner, one pound of Caleium Hypochlorite powder
il treat 3,100 gallons of water to 40 p.p. million chlorine. Following
chlornation, all treated water should be thoroughly Aushed from the
newly laid pipe line at it8 extremities until the replacement water through-
out its length shall equal in quality, both chemically and bactericlogically,
the water served to the public by the water supply system. (See
AW W A, specification for disinfecting water mains. )

For detailed information on chlarination of water maine see AW, WA, Document
CEO—48 (pr the most recent revision}, “The Procedure for Disnflecting Water Mains."

Reprints of this publication con be secured from the American Water Works Association,
521 Filth Avenues, Mew York 17, Mew Yock—Price 15,
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ciable part of their original carrying capacity alter vears of service,

and for this reagon consideration of the causes of this trouble and the
remedies should be of interest. This loss in carrying capacity results in
increased costs either because of extra pumping expense or additional
capital charges if larger mains are required. There are many reasons for
a reduction in the fow capacity of a pipe line—reducsed flow does not
necessarily indicate that the trouble is cansed by tuberculation. Increased
friction may be due to any of the following:

1. Sedimentation; mud, silt or sand.

2. Obstruction of the pipe due to debeis; sticks, boards, stones, tools
and other thimgs that may have gotten into the pipe doring
construction.

3. Partly closed wvalves.

4. Accumulation of air at summits.

5. Mineral deposits.

6. Blime growths on walls of pipe.

7. Tuberculation,

All of these difficultiea can be taken care of by proper design and

aperation.

IH SOME areas of the United States, water maing have lost an appre-

SEDIMENTATION

Transmission mains that carry raw water from rivers or lakes are
subject to heavy deposits of silt and sand whenever the rivers are at
fAood stage, or the lakes turbulent. Many of the older distribution systems
were supplied with raw water for yvears before the construction of treat-
ment plants. Dring the low consumption periods at night, these waters
seitled out a layver of mud along the bottom of the pipe. Sand may enter
the raw water lines at most any time and it may enter the distribution
lines whenewver the filters become defective or when the beds are abused
by incxpert operation. If sedimentation has cccurred, the remedy is

L]
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either to flush the maing or when this is not effective, to carry on a pipe
cleaning operation.

OESTRUCTIONS IN PIFE

Modern pipe laying specifications require that each length of pipe be
cleaned out before installation in the line, They also require that the end
of the pipe be closed with a plug after each day's work. In spite of these
provisions it is a fact that at times stones thrown into the pipe by children,
or pieces of wood, tools, boots, and other things placed in the last pipe
by workmen, who expect to remove them before the work continues, ars
sometimes left in the pipe. Good laying practice should eliminate this
difficulty.

PARTLY CLOSED WALVES

In the erdinary operation of a wabter works system, it becomes necessary
from time to time to close valves to carry on maintenance and extension
work and in many of the systems, valves are throttled for pressure control
purpeses, Care should be taken to the end that closed walves be opened
after the construction work iz completed and the location of throttle
valves properly recorded so that in the event that future operation
requires & full opening, these valves may be opened. The opening and
cloging of valves is an important part of distribution system operation
andd records should be kept in such a fashion that no valves are acci-
dentally left closed ar partly closed,

ACCUMULATION OF AIR AT SUMMITS

In supply lines in hilly country, there is occasionally an opportunity
for air to accumulate at & summit to the point where the water occupies
only a portion of the total area of the pipe. In extreme cases, water may
even be shut off completely by the secumulation of air. The remedy for
this difficulty is to provide air valves at summits in installations of this
nature,

MINERAL DEPOSITS

In rare cases, waters are highly mineralized, These minerals are picked
up from the rock formations through which the weber seeps in its under-
ground pessage. Some waters are super-saturated apd the minerals only
loosely held in solution. A small amount of air mixed with water in the
pumping operation may cause the mincral to deposit out, or the water
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may change tempernture and in this manner cause precipitation. Natural
lime waters usually form a hard, smooth depogit on the entire wall of the
pipe and do not increase the friction loss to an appreciable extent until
the diameter of the pipe 13 materially reduesd. Mineral deposits in mains
are difficult to remove, usually requiring apecial cleaning tools. Lime
depositas that result from softening and Altration processes are sometimes
carried out into the mains. As a rule, these deposits are relatively soft
and may be removed by ordinary pipe cleaning operations.

SLIME GROWTHS

Some water supplics are troubled with organic growths in the maing.
Many of the growths may be due to the use of surface water containing
microdcopic organisms. Some of these may cause tastes and odors, and
others, while having little effect on the quality of the water, cling to the
walls of the pipe reducing the rate of flow in the line. These growths may
be removed by the use of chlorine, a combination of chlorine and am-
monia, or copper suffate. The nature of the treatment depends on each
incdividual case and the application of chemicals should usually be started
by the use of small dosages wath gradual inerease untll the required effect
resuits. A sudden change 1n chemical dosage 18 liable to cause complaints
of tastes or adors.

TUBERCULATION

In certain parts of the United States, uncoated or unlined cast iron
water mains may develop a nodular growth on the interior of the pipe.
Thess growths are called tubercules amd their accumulation will ma-
terially affect the capacity of the pipe line, These growths can only occur
where the water comes in contact with the metal of the pipe and the
remedy for the difficulty is the use of cement linings wherever “active™
waters are to be tranaported. The details on cement lining processes and
advantages can be found on page 59 of this book.
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Williams-Hazen Flow Tables and typical examples of flow
computations will be fovnd In the section follawing.

Williams-Hazen Flow Tables

following friction flow tables (pages 63 through 71 ) are based

on the Williams and Hazen formula, Ve Ce®% g"H 0001 — %8,

The formula makes use of a coefficient “C"" which varies with the

condition of the interior surface of the pipe—the amoother the surface of

the pipe wall the larger the value of “C" and, conseguently, the greater

the carrying capacity; the rougher the surface, the smaller will be the

valwe of 2", Field tests of modern cast iron pipe shows the value af

" to renge from 140 to 150 for new pipe. Many tests conducted in the

field on long working lines suggests the following values of "C"" for design
PUrposess.

Use C=140 for transmisgion mains and supply linea. If the water is
tuberculating and forms nodules on the ingide surface of the pipe, cement
limed cast iron pipe should be wsed in order to maintain the original
carrying capacity of the line.

Use C = 130 for secondary mains of shorter length and smaller diameter.

Use C=100 for city distribution work involving a large number of
fittings, hydrants, services, short runs of pipe and for old unlined pipe
lines, The tables that follow have been prepared to show capacities and
friction losses for these three conditions. The following are examples of
how the flow tables may be used:

EXAMPLE NO., —Find the friction loss in five miles of 24-inch
cement fined cast iron pips supply line, delivering 6,000,000 gallons per
24 hours. A cosflicient of C=140 should be used for & pipe line of thia
character, and by referring to the table for 24-inch pipe we find that the
friction loss per 1,000 ft. of main is 1.06 ft. (reading across the table from
the 6,000,000 gallon rate of Aow and in the column under C= 140},

C e . S . S2R0
Then the friction loss in the pipe line will be 5 x —— x 1.06 = 28 ft.,
which is equivalent to 12.1 pounds, 1000

EXAMPLE NQ. 2—Find the friction loss in 500 ft. of unlined B-inch
cast iron distribution main laid twenty vears ago, delivering 400,000
gallons per 24 hours. A cocfiicient of C=10{ should be used for a con-
dition of this kind, By referring to the table for 8-inch pipe and by reading
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across from the 400,000 gallon per day rate of flow and in the column
wnder C =100, we find a loss of 2.76 ft. per thousand feet of pipe. Then

5
the friction loss will be u::}:i.?ﬁ = 1.38 ft., which i3 less than one pound

loss,

EXAMPLE NQ. 7—How much water will a 16anch lined cast iron
pipe, 6,000 ft. long, deliver when the head {or pressure) at the supply end
ig 120 feet pand a residual head of 100 feet s desired at the delivery end
of the line. By subtracting the desired residual pressure from the initial
pressure we find that 20 feet s available for overcoming the friction loss.
As the water main is 6,000 feet long, the head that com be expended for
each 1,000 feet of pipe i 20 divided by 6, or 3.33 ft. By referfing to the
table on 16-inch pipe in the column head C =140, we find that with a
friction loss of 3.33 feet per thousand feet of pipe, the pipe in question
will celiver 3,825,000 gallons per 24 howrs.

CEMENT LINIHGS FOR CAST IROM MIPE

Cement linings for cast ron pipe have been in use for approximately
30 years, and cement linings in other metal prpe have beén in use for over
80 years. For the majority of water supply systems, tuberculation pre-
sents no problem; however, in certain parts of the United States, uncoated
or unlined cast tron water mains had lost an appreciable part of their
original carrying capacity after many yvears of service. In these relatively
limited areas, reduced carrying capacity was generally caused by tuber-
culation, a nodulose growth on the inside of the pipe caused by tuber-
culating water. It is now knowm, and has been conclusively demonstrated,
that the use of cement linings prevents tuberculation by keeping the
“active’ water [rom coming into contact with the iron.

DEVELOPMENT OF CEMENT-LIMER CAST IRON PIFE

The first attempt to solve the problem of tuberculation was the appli-
catton of A tar coating to the inside of the pipe. The tar-coated pipe re-
sisted tuberculation to a greater degree thon the uncoated pipe. However,
it became apparent, with time, that “active’ water penetrated pinhaoles
in the tar coating and tuberculation ensued. The need -of an effective
pipe lining to combat tuberculation led to experiments with cement
martar,

In 1921, the first cement-lined cast iron pipe was installed in the water
distribution system of Charleston, South Carclina. Tests mede over a
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period of 23 years showed virtually no loss in carrying capacity in spite
of the fact that highly tubesculative water was carried. Subsequent ex-
perience in many installations, during more than a quarter-century, has
demonstrated that cement-lined cast fron pipe i3 tuberculation-proof,
insuring high carrying capacity for the life of the pape.

BCONOMICS OF CEMENT LININGS

The advantages of cement-lined cast iron pipe go bevond the preven-
ton of tuberculation and are clearly applicable to installations in terri-
tories where tuberculating waters do not exist. In order fully to under-
stand the fnancial advantages of vsing cement linings it is necessary to
have some knowledge of certaln hydraulie phenomena.

When water moves through pipe, f(riction i developed between the
water and the inside of the pipe. The result is that, as the water travels
through the pipe, some of the energy imparted to it by the pump is con-
sumed by the fricten, resulting in a loss of pressure. The amount of fric.
tion so developed is the criterion by which the size of pipe, and the amount
of power required for pumping, are determined. When a given amount
of water is to be transported, the total amount of friction developed de-
pends on the diameter and length of the pipe and the condition of its
inkerior,

THE WILLIAMS-HATEM FORMULA

For nearly a hall’ century, engineers have been guided in determining

pipe capacity by the Williams-Hazen {ormula.
L™ il el R ) e

This formulas was developed empirically from results of tests on a num-
ber of water lines throughout the United States. The cocfficient ""C" in
this formuls is intended to reflect the condition of the pipe interior. The
other values in the formula have to do with length, loss of head and size
of pipe.

The tests on which this formula was based indicated that new tar-
coated cast iron pipe had & coefficient of 130, and that, as time went on,
with certain waters, it fell off to less than 100, For design purposes it
became the custom to use A coefficient of 100 as the value of “C" in the
formula.

Bince most waters do not cause serious tuberculation, the practice of
uaing & value of 100 produced results definitely on the safe side. Pipe
lines designed according to that value performed above par; that i, exther
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pumping costs wereé lower than contemplated, or capacities excesded
those assumed in the original design, The reverse was trus where growths
developed in the pipe restricting the flow to the point where higher
pressures were nesded at the pumping station, pipe cleaning was resorted
to, or even new lines required.

FINANCIAL ADVANTAGES

The principal advantage of cement linings iz inereased carcying ca-
pacity when the pipe is new and maintained carrying capacity as the
pipe grows older, The economy resulting from the prevention of tuber-
culation is obwvicus, but experience has shown that less [riction results
when cement linings are wsed even where non-tuberculating waters are
transporied.

For example, a test made on a new 36-inch tar-coated cast iron supply
line showed a cocfficient of approximately 135. A test on a new 36-inch
comeant lined cast ron line showed & coefficient of 145, Bince new pipe
was tested in both cases, the difference in values was due to the different
conditions of the pipe interiors,

As a demeonstration of the Anancial advantages accruing from the use
of cement linings, consider & typical instance based on flow conditions
that prevailed at the time fiow tests were made on the 36-inch cement
lined pipe referred to above, and project them into the futare,

A 36-inch (nominal diameter) cement-lined pipe under test was carmy-
ing &,290,000 gpd. in a line 74,400 feet long. The Williams-Hazen
cocfficient determined by the tests was 145 and the loss of head was
16.8 fect.

Also tested was a 20-inch tar-coated line thet had been in service 29
vears which was found to have a cocfficient of 102, (It is safe to assume
that at the end of another year this coefficient would hawve besn 100.)
Assuming no increase in demand and a pumping cost of 5¢ per mil. gal.,
1 ft. high, the annual cost of pumping against friction head only, if tar-
coated pipe were wsod (acteal inside diameter 36.8 im.), would have
ranged from %3,140.00 per yvear when new (C=130) to £5,160.00 per
wvear when the pipe had reached an age of 30 years (C =100},

In the case of cement-lined pipe, the pumping cost of the fArat year
(T =140) would have been 5254000 and would remain at that figure
throughout the 30-year period. The actual saving for this period resulting
from the use of a cement lining would, therefore, be $48,300.00,
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SMALL DISTRIEUTION PIPING

In the case of smaller diameter pipe used in distribution systems, sizes
are usueally determined by fire protection requirements. The additional
pressure available when cement linings are used may stop a fire in its
ecarly stages that would otherwise become a conflagration.

Where tuberculating waters are carried, the falling-off in capacity of
amaller tar-coated mains cccurs at a faster rate than i3 the case with
larger maing. This can mean that in a relatively short time the capacity
of tar-coated pipe iz 8o reduced that replacement becomes advisable.
The cost of cement lining, which insures high carrying capacity for the
life of the pipe, is much less than the cost of replacement, even though it
be delayed for as long as 45 years,

THE CEMENT LINING PROCESS

The extrusion method of applying cement-mortar lining through a
hollow shaft is modern practice, In this process the pipe I3 mounted
horizontally on rollers. A hollow shalt is inserted to the far end of the
pipe and the mortar extruded as the shaft is withdeawn. By this method,
sufficient mortar for lining a predetermined number of lengths of pipe
can be prepared and placed in the hopper of the machine, and Lnings
applied at a rate permitting mass production. Alter the mortar is applied,
the pipe is spun at & high speed to compact the mortar and remove excess
water.

After the pipes are lined, they are either stored in a mokst atmosphere
during the curing pericd, or given a bituminous seal-coating to prevent
too rapid loss of moisture, Applied in this manner, the cement lining
adheres to the wall of the pipe so closely that pipe may be cut and tapped
without damage to the lining.

To summarize; (1) Cement lined cast iron pipe prevents teberculation.
{2} In supply lincs, the high Williams-Hazen “C" values result in econ-
omy due to lower pumping cost. (3) Cement linings make it possible
to use smaller diameter pipe since the flow coefficient remaine constant
as compared to reduced capacity where tar-coated pipe is used. (4} With
certain types of water, cement lining mitigates tastes, odors and red
water troubles. (3} Modern cement linings adhere to the wall of the

pipe and are not damaged by cutting or tapping.
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Flow Capacity of Cast lron Water Pipe

Williams-Hazen Formula

|

Loss of Head Per 1,000 Feet of Pipe

2-Inch Pipe 3-Inch Pip=
Flow In |
Cralloms Velockty |  Loss of Head in Feet Yelocity |  Loss of Head in Fest
Per 24 Howrs | In Peet in Fest
Per | Per
Ezconid l'.‘-ii'ﬂil’.‘-ltrl} C=80 || SBecond |(C=13 Ce=idl C=Ed
&, 540 a4l 1.4 2.3 1.9
14 400 14032 3. 5.0 T8 0.4% @50 0.7 1.0
28, BO0 204 124 18.2 s 0.4 180 | 2.5 3.
35,000 3.55 19.46 7.3 1.5 1.13 .71 1.8 5.8
43, 200 .00 27.3 384 58.0 1.536 3= 5.4 .l
S0 400 3.57 Zh8 1.0 780 1.54 L.ED b | 0.7
57600 a.08 &0.8 L1 ] 050 1482 .50 | 9.1 13.8
72000 5.11 1.4 0.0 | 1500 g.87 G585 | %4 | OB
5 200 .13 99.0 139, 2100 .72 13.70 19.2 M.
10601 RN 715 1320 | 1840 | 280.0 a8 1E.30 | 357 i
1 G680 765 1404 2090 E18.0 a.41 20,70 9.0 43R
RS, 300 817 16%.0 2370 Z58,.0 A43 23.40 izE 0.6
130, 600 3.19 2040 | I04.0 | 4470 || 400 2510 408 624
148 000 10,21 560 | 3580 | 540,00 | 454 3520 494 750
173,800 12.25 G040 | 500,00 | 7DD 545 40,70 ) T00 | 1060
1600 14.30 47040 | &70.0 635 G 00 920 | 1398
T30 400 16.34 Gl0.0 | BG,.D 7.36 B4.00 | 1180 | 1790
T59, 200 B.17 106,006 | 1480 | 2I30
18R, 000 908 | 12808 | 1RO | 310
316, 800 9.9% | 153,00 | 3130 | 3130
345 600 10,89 | 17,00 @ 23510 | 3800
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Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formula
Loss of Head Per 1,000 Feet of Pipe
#-Inch Pipe | G-Inch Pipe
Flow in |
Galloms | Velesity | Lesn of Head in Fest || Welosity | Loss of Head in Fect
Per 74 Hours | in Feet || in Feet |
| et N Pee |
Second | € =140 | C=130 C=100 || Becomd | €= 140 C=130 | C =100
20000 036 | 047 | 0as | 032 |
20,000 | 053 036 | BAL | 067
40,000 | 0.71 s | o0 [ tas
0,000 | 0,80 ppr | 108 | 191 )| o039 o3 | 0% | 0.
60,000 | 1.07 1.9 | 147 | 240 || 047 046 | o020 | o033
qo000 | 134 | 172 | 196 | 20| 055 | 024 | 0.27 | 044
so.000 | 1432 230 | 252 | 410 0.63 030 | o35 | 0.7
20,000 | 1.60 27 | aaz | ses || 0.7 038 | o043 | &7
woo.000 | 178 330 | am | 619 || o.79 D46 | 053 | 086
10,000 1.95 3.95 4.55 7.40 .87 0,55 .63 1.03
120,000 | 2.13 463 | 537 | B8 || 045 pe5 | o4 | L3
0,000 | 249 63 | 7.0 | 110 || 100 087 | omm | 1.2
L0 0 184 7.5 o100 | 14.70 1.26 1.10 1.26 .06
1E0 000 319 GE0 | 11.30 | 18.30 1.43 1.37 1.57 .56
200,000 | 3.56 | 1300 | 1880 | ®3.20 | 1.58 .87 | 141 | a.ie
220,000 @ 301 | 1430 | 1640 | 26.70 [ 1.73 199 | 228 | amn
40,000 | 437 | 1670 | 19.30 | 3120 | 169 233 | 268 | 438
WO.006 | 463 | 1940 | 2740 | 3610 | 105 271 | 300 | S5.00
280,000 | 499 | 2130 | 2550 | 4160 | 321 301 | 358 | 580
200,006 I 534 | 2530 | 20.10 4710 || 2.36 3.54 | 406 | &80
g00,000 | 7.12 | 4320 | 49.50 3.15 600 | B50 | 1130
S00,006 354 g.10 | 1040 | 1690
500, 0040 473 | 12.80 | 1460 | 2380
700,000 552 | 17.00 | 1950 | ae0
8O0, 000 630 | 2160 | 2400 | 4040
P00, 000 §.00 | 3690 | 3000 | S0.00
1,000,004 7.88 | 32.90 | 37.80 | G100
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Flow Capacity of Cast Iron Water Pipe
illlams-Hazren Formula
Loss of Head Per 1,000 Feet of Pipe
—— =
E-Ineh Pips 10-Ineh Pipe
Flow ins
Galions | Velocity | Loss of Head in Feet | Velocity | Loss of Head in Feet
Per 34 Houars | in Feet I in Fent
Per | Per
Second | Cm140 | Cm 130 C=100 || Second | C=140|C=130|C=100
300,000 | .80 o4 | 04T | o077
220,000 | 0.98 049 | 056 | o092
140,000 | 1.06 058 | 0.65 | 1.07
260,000 | 1.15 087 | 077 | 135
200,000 | 1.34 0.77 | 0.88 | 1.43
300,000 | 1.33 087 | 1.00 | 1.62 | o085 | 020 | 034 | 0.3s
320,000 | 1.42 | o098 | 1.3 | 1.84 || om 033 | o038 | 0.2
340,000 | 1.51 100 | 126 | 2.05 | o9s | o037 | o041 | o089
360,000 | 1.60 192 | 140 | 2as || 102 | o041 | o4 | o7
380,000 | 1.68 1395 | 155 | 2.51 || 108 | o045 | o057 | o08s
400,000 | 1.77 148 | 70| 2796 1.3 | os0 | o057 | o83
450,000 | 1.9 185 | 21| 343 138 | os3| o1 | 118
500,000 | 2,37 225 | 258 | 4am || 142 | o076 | 087 | 1.4
850,000 | .44 368 | 307 | 500 | 156 | o000 | 103 | 1.88
600,000 | 2.66 314 | 261 | 590 || 1.7 106 | 121 | 197
650,000 | .88 3.64 | 418 | G680 || 1.84 133 | 141 | 299
700,000 | 3.0 419 | 480 | 7m0 || 199 141 | 162 | 254
750,000 | 332 473 | s40 | B0 || 213 1.60 | 1.84 | 3.00
H00,000 | 3.45 30 | 610 | o980 | 237 1.81 | 2.08 | 3.38
200,000 | 3.59 G670 | 7.0 | 1240 || 235 2.94 | 2.58 | 4.as
1,000,000 | 4.43 E10 | 030 | 1500 || 2.4 278 | 313 | sa0
1,100,000 | 458 980 | 11,0 | 1800 || 332 | 335 | 392 | 6d0
1,900,000 | 537 | 1130 | 1300 | a0 || 340 | 38y | 440 | 7a0
1,300,000 | 576 | 1300 | 1500 | 2450 || 369 | 444 | 510 | &30
1,400,000 | &£20 | 1510 | 1730 | =10 1 397 510 | 580 | 950
1,500,000 | 665 | 1700 | 1950 | 3180 || 426 s80 | 670 | 1080
1,600,004 7.0% 19.20 | ¥2.00 | 35.80 & 5§ (] TE | 120
1,800 0040 7.02 23.80 IT. M 44 30 511 B 10 5.30 15,18
2,040 , 0040 R,A5 2000 | 3330 | 5400 5.7 B0 | 1130 | 1&.48
2,400,000 | 10.64 | 41.00 | 47.00 ] 77.00 | 681 | 130 | 1570 | 15350
[ = — —
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Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formula
Loss of Head Per 1,000 Feet of Pipe
12-Inch Pipe 18-Inch Pipe
Flow in |

Onllons | Velocity | Loes of Head in Feet || Velocity |  Loss of Hesd in Feet

Per 34 Hours | in Feet in Foct —

Per Per [

Second | Cw 140 | C=130 [ C= 100 || Second | Cw= 140 C =130 C =100
0000 | 059 042 | 4 | 032 || 043 | 0.057 | 0066 0.007
400000 | 6.5 0.6 | 04 | 033 || 058 | 098 | 0013 | 0.182
0000 | 050 030 | 035 | 058 || 091 | 0.147 | 0.068| 0275
a0, 000 | 1.8 fo44 | 050 | 0.81 || 0.87 | 0.00F | 0238 0388
700,000 | 138 0S8 | 065 | 108 || 101 | 0277 0317 | o052
B30,000 | .8 074 | 085 | 138 || 1.6 | 0351 0406 | 066
000,000 | 1.77 00% | 1.06 | 172 || 130 | 044 | D50 | 082
1,000,000 | 1.97 1.1% | 129 | 210 || 145 | 0.53 | 051 | 1.0
1l0,000 | 247 134 | 154 | 2.50 | 159 | 0.63 | 073 | LIS
1,200,000 | 236 158 | 181 | 294 || 073 | 0.4 | D6 | 138
100,000 | 2.6 183 | 216 | 3.40 | 188 | 0.6 | 0% | 162
1ABD000 | 276 210 | 240 | 390 || 2402 | 009 | 114 | 185
1,500,000 | 296 239 | 473 | 443 || 247 113 | 128 | a0
1800000 | 315 2.69 | 300 | 500 | 23 | LAy | 146 | 237
1,700,000 | x38 300 | 348 | 560 || 246 | 142 | 163 | .58
1,850,000 | 3,85 333 | 382 | 630 || 260 | 158 | 1.2 | 1.9
iee0000 | 374 .90 | 444 | 6080 || 208 | L4 | 189 | IoM
2,000,000 | I94 406 | 4558 | .60 ) 290 | 193 | 330 | 357
2,200,000 | 433 445 | 580 | 000 || S48 | 233 | .64 | 408
2AB0,000 | 473 470 | 650 | 1050 || 348 | 269 | 308 | 500
2, 880 G0 | 844 648 | %80 | L1830 || 306 | 343 | 338 | S5.80
ga00,000 | 553 7480 | B0 | 140 || 408 | 388 | 403 | 670
3,000,000 | s91 BA0 | 900 | 1600 || 435 | 407 | 465 | T.60
3,500,000 | 80 | 1140 | 1320 | 2180 || 807 | 540 | &2 | ¥0.00
4,000,000 | THE | 1450 | 16.60 | IT.00 | 579 | so0 | EO0 | bR
4500000 | EAY | 1800 | 20.80 | 360 || 6851 | BB0 | 9090 | 1600
5000000 | @85 | 22.00 | 2500 | 4100 || 7.4 | 10.e0 | 1200 | 19.5%0
5,500,000 | 1084 | 2650 | 3030 | 490 || T8 [ 12.%0 | 1430 | 33N
i, 040, 000 11.52 31.10 | 35.70 | 5500 B.68 14.70 16h. ik T30
7,000,000 | 13.79 41940 4720 i 7700 10.12 | 10.50 23 2y 36,50
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Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formula
Losgs of Head Per 1,000 Feet of Pipe

16-Inch Pipe 1&-Iech Fipe
Flow in
Cinllens Welasity |  Loss of Hesd in Feet Velocity | Loss of Head in Feet
Por 34 Hangre | in Feet in Feet
Per Fer '!
Second (Coe= 140 Com 130 | Cm 10 || Second | Cm 140 | Com130 ) =100
LR 0,44 0,051 Q058 | 00950 035 0039 | 0,033 0053
[ ERE ] =N 2 068 | 6024 | 0200 8.52 0061 | 0,068 0 0,113
B0, 000 2,59 0L 1ER | ORI0 | 034 0.1 0.103 | 0.11% E 0,155
¥ O, a0 (84| 0278 | o310 | 0.52 .58 0.1%4 | 0,179 0La9d
R ] 1,33 0383 | o446 | 0.72 1.05 0.218 | 0351 OA09
1 0, a0 1.55 0.52 .50 0946 1.22 G0 | 03330 054
1 G0, B0 177 0.6 0. 76 1.23 1.40 0374 | 043 0.6%
1 B0, 000 1.59 0.8z 098 1.53 I.57 @441 0.53 0.8
3 00, B0 2.13 1.0 1.18 1.87 1.7% 050 0.45 1.05
3,200,500 .44 1.1% 1.37 1.22 .53 [ W 0.77 1.2%
3800, 000 .66 1.41 .62 T.62 3.10 a.70 0.00 1.47
2600, 500 2.88 1.63 .27 Xaz 1.8 f.az 1.06 1.71
2RO, 000 3.10 1.87 | a5 | 348 .45 i.05 131 196
3,000,000 3332 3.12 .43 Xan T.43 i.19 1.37 2.23
5500, 000 3.87 2.81 3.1 .00 || 307 1.58 1.83 .90
4,000,000 443 3.6t 445 | &80 || a.50 207 | 234 | age
4,500,000 4590 450 | 590 | #.40 EFT) e | 3w | 47
& 000, 000 5,54 5.50 630 | 10.20 438 3Gy | 353 | 570
& 500,000 5,00 Ll V.50 12.3 | #.83 LR 420 &80
& 0, D00 665 1 &, 5 1430 §| 5.25 4.31 495 H.00
& S[HE, 000 720 800 | 10,20 L6050 5.0 4 98 570 9.30
7 D0, 00 7.76 1020 | 11,7 19.00 6.13 55 6,50 i 10,70
7,500, 000 8.3 1150 1330 | T1.70 &.57 B, 50 7.50 | 1230
B D0, D} 886 I3.10 | 1450 | 4.0 7.01 7.4 &40 | 1360
A, 5040, 000 9,432 .50 | 1660 | 27,00 T45 B30 .40 1530
0000, G0 9.97 16,30 | 1860 | 30,01 7.5 QL0 | 1330 1700
L.500,000 | 1053 IT.80 | 3050 | 33.M B35 1010 | 1160 18.80
10 000, G 1108 10,80 | 3T.80 | 3680 | E.76 1110 | 12,70 | 3080
11,000 500 12,10 | %60 | 97.00 | 44.00 Q.68 13306 | 1530 | M.E0
12,000,000 | 1350 2780 | Bl | AT.0a0 16,50 1560 | 17.80 | 2900
i i
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Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formula

Loss of Head Per 1,000 Feet of Pipe
|
10-Inch Pipe IJ -Inch Pipe
Flow in |
Gallons  |Velocity | Lossof Head in Feet | Velocity | Loss of Head in Feet
Per 24 Hours | |m Fest In Faet | S
Per Per [
Cwl40 | Cmlid| Cm 00| Secomd | Ca140 | Cm 130 | T = 10
00,000 0.43 0037 | 0049 | DJ06E
BO0,000 0.57 b | 00671 | 0.115%
1,000,008 0.71 0054 0107 0.174 ] 0,038 0,044 0,073
1,300,000 0.8s 0.131 0150 0.243 | 0.59 0.058 0063 o, I
'I,l-m.-m 0.9 0174 8,300 0326 0.6% 0.071 0,083 . 133
],,ﬁi'.l],m:l 1.13 0223 0,157 DAlG 079 0,02 0.105 oETD
1,500, 0040 1.28 0278 | 0319 | 0.52 .89 0,113 | 0,30 3,213
2,000 000 1.4% 0,330 | 03289 | 0.3 098 OIZE | 0.159 | O350
2,500,000 1.77 .51 054 095 123 0200 | 0240 | 030
3,000,000 .13 0.T2 082 133 1.48 0.F3 | 03385 | 055
3,500,000 2.48 095 108 1.78 1.7% 039 | D449 | 073
4,040,000 1.54 L. 1.39 1.78 .97 .50 058 093
4 500,000 3.9 1.52 1.74 1.83 2.22 0,52 0.72 1.16
5,000, 000 3.55 .84 2.11 .43 2.45 0.75 0.87 1.41
5,500,000 3.90 1.0 252 4.07 z.71 0,90 1.03 1.68
15, Ce0, DD 4. 36 1.59 .97 4,81 2.96 1,06 1.22 187
6,500,000 4,51 3.00 343 5.60 3.0 1.13 1.#£1 1.29
T 000, 0D 4,946 3.43 3.95 .40 345 .41 1.62 1.63
T 500, 000 5.32 3.9 4. 48 T30 3469 151 | 1.8 1.58
B 000, 000 567 4,340 - ] - B 1] 304 181 A7 338
8,500,000 603 4,91 580 | 9.1 £.19 202 132 3.7
9,000,000 558 5.50 630 | 10.30 443 226 2.58 4,20
Q500,000 6.74 &0 690 | 1130 4.68 248 2.85 4,62
VD SR R 7400 6,60 THD | 1240 £.02 2.73 .12 510
10 0, M 150 7.50 910 | 14.80 5.42 3,16 374 .10
13 000, 00 B.51 G40 | 10.MD | 740 5.01 3.82 4.50 7.1
13 000 DY 912 1680 | 1240 | 30.10 640 4.45 5.0 B30
14,000,000 943 1240 | 1420 | 33.00 6.89 510 5.80 %, 50
15, 0040 D0 1064 1400 | 1630 | 36520 1.30 580 560 | 10LED
16, 000 000 11.3% |i 1580 | §8.30 | I9.60 T.BB 6,60 T.50 | 13.30




Flow of Water in Cast [ron Pipe &9
Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formula
Loss of Head Per 1,000 Feet of Pipe
30-Iach Pipo J 36-Inch Fipe
Flow in
Gallens | Velocity| Loss of Head in Feet || Velocity | Loss of Head in Feet
Per 34 Hours | in Fect in Feet . :
Per Per
Secemd | C=140{ C=130| C=100 || Second [C =140 C=130 | C=100
1,500,000 | 047 | 0.028 | 0.032 | 0.052 || 033 | 0,011 | 0.013 | 0.021
2,000,000 | 043 | 0047 | 0.054 | 0.087 || 044 | 0019 | 0.022 | 0.035
2500000 | 079 | 0071 | 0081 | 0032 || 055 | 0020 | 0.033 | 0.054
3,000,000 | 095 | 0090 | 0013 | 0184 || 056 | 0.041 | 0.047 | 0.076
3500000 | rie | 033 | 0451 | 0.247 || @77 | 0.084 | 0063 | 0.102
4000000 | 136 | 0168 | 0104 | 0.315 || 088 | 0070 | 0.080 | O.0E
4500000 | 42 | 0210 | ©.240 | 0390 || 0098 | 0.E6 | 0.090 | 0180
5000000 | 158 | 0.256 | 0.202 | 0.476 || 109 | 0405 | 0,031 | 0.196
5,500,000 1.73 | 0.304 | 0349 | 057 130 | ouls | o043 | 0332
6,000,000 159 | 0.357 | 0.410 | 0.67 131 | 047 | 0068 | 0174
6,500,000 | 205 | 0414 | 0.475 | 0.78 14 | ot | 9095 | 0316
7000000 | 230 | 0.474 | 0.55 | 0.89 153 | o096 | 0234 | 0368
7500000 | 236 | 054 | 062 | 101 LA | 0221 | 0253 | 0401
g000000 | 253 | 0SL | 070 | L3 LIS | 0.250 | 0388 | 0465
g.500000 | 288 | 058 | 078 | 127 186 | 0.280 | 0330 | 0.52
000000 | IE4 | 096 | 08T | 143 18T | 0311 | 0358 | 0.58
w0000 | 345 | 092 | 108 | 172 209 | 0379 | 0434 | 011
AM000 | 347 | 109 | 135 | 206 241 | 0451 | 053 | 0.84
12000000 | 378 | 128 | 147 | 2.41 2463 | 053 | 051 | 009
13000000 | 440 | 150 | 172 | 70 185 | 02 | 071 | 145
14000000 | 441 | L7 | 187 | 30 205 | o7 | 081 | 13
15000000 | 473 | 1595 | 224 | 3.64 538 | 00 | D3 | 149
L6000 000 | S04 | 126 | 283 | 410 5% | 000 | 1oa | L.54
17,0080, 0050 536 | 248 | 283 | 4.50 ays |12 | 146 | 1.am
18, B, i 567 | 274 | 344 | Sib Spd | ia% | 1 | 20
10000000 | S99 | 303 | 347 | S.60 18 | 14 | 143 | 233
20,000,000 | ©30 | 333 | 381 | 6.0 438 | 137 | 1357 | 258
29,040,000 693 396 .55 7.40 4,83 1.563 1.B7 .04
24,000,000 | 756 4,565 540 B0 5.15 1.92 .00 3.58
%, 000, 000 H.20 540 620 10.10 5.69 223 I.55 4. 14

——



70 Handbook of Cost Iron Pipe

Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formula
Loss of Head Per 1,000 Feet of Pipe

#2:Inch Pipe u 45-Inch Pipe
Flowe In |
Gallons | Veloclty | Loss of Head In Feet || Veloclty |  Loss of Head in Fest
Per 24 Hours | |n Feet in Fest
Per Per

Second | Cs= 140 -E'-Ial:ll-l:-lﬂ-ﬂ Seromd I:-ll-l]!l:-'lll;l- Com 100

3000, (40 .48 0019 | 02022 | 00036 0.37 0010 | 0,013 0.9
& 00D 03D 0.64 G033 0038 | 0061 048 .07 B.020 | 0,033
50040, 0350 0.8 0.050 | 0.057 00932 0,62 .26 0,030 | 0048
6,000, 05 058 007 | Q080 | O.02R o.74 0036 | 0087 0,068
7 /O, 0 1.13 0082 | 0108 | 0.172 || O0.85 0.8 | 0.055 | 0.000

(| 1.1 | 0.118 | 0.136 | 0.220 008 | 0062 | 0,071 | 0.115
0,000,000 145 | O.147 | 0.168 | 0.273 1.11 0.077 | 0088 | 0.143
10,000,000 1.61 0.178 | 0.207 | 02337 1.23 | 0.094 | 007 | 0.174
12,000,000 | 1.93 0.251 | 0.288 | 0468 1.48 | 0.E31 | 0.150 | 0.243
14,000,000 | 2.25 0333 | 0383 | 0632 1.72 0174 | D% | 0324
16, 000 TR | 2.57 0418 | 0.49 0.B0 1.97 0323 | 0256 | 0.417
18, 00a0, e0HD 280 0.53 L1 ] 1,22 0377 | 0319 | 0,53
200, (0a) CeHE 3.122 0,54 .74 1.21 1.86 033§ | 0387 | 0,63
23,000 0D 3.53 77 088 1.44 .M 0401 | 046 | 0,75
I

24,0020 D00 3.86 .50 1.04 168 .95 047F | 054 085
466, 00 D00 4.18 1.05 1.2 | 196 350 055 0,63 1.0
18,000,000 4.50 1.2 1.38 1.15 3.45 043 orE | L7
300, G0, DO 4.682 Lar 57 1.36 369 a.72 o83 1.33
3,000,000 3,15 1.54 L7 LER .54 0.80 LR F 1.20
4 OHHD, D00 §4T 1.73 1.528 3,21 4.19 080 1.03 LG8
36D, 00D .79 1.92 TR0 .58 4.43 1.00 115 L.&7
38 O, B0 6.11 £.12 .43 3.85 458 1,11 137 .07
4000, 00D 6.45 .33 .68 4.35 492 1.2% .39 | LI
43, 00H0, D0 6.75 2.56 .02 4.76 517 1.33 L.5% l 49
A4 DM, 000 7.08 .78 319 80 || 541 1.45 L.&T .71
406,000, 000 140 3.02 348 560 566 1.58 1.51 .04
A, 000 200 T.72 .28 3T .10 5.1 1.78 1.96 .19
50,000,000 8.04 A4.5% 4.05 .60 .16 1.84 .02 344

.19

I

55,000,000 #84 | 4.1 4.8% 1.80 L BT .09
G, el DO Q.65 4.94 5.70 0.20 T.A% S8 .47 4.80




Flaw of Water in Cast Iron Pipe

Flow Capacity of Cast Iron Water Pipe
Williams-Hazen Formuls

Loss of Head Per 1,000 Feet of Pipe
4-Inch Pipe &0-Inch Pips
Flw in
Gallana Velocity | Loss of Head {n Pest Velocity | Loss of Hend in Feet
Per 24 Hours | in Feet In Fest
Per : Per |
Second | C=140 C-ilﬂill':-ll:m Beconid c-imlc-lan = LMD
B, 0430 /0040 0,58 0,030 | 06023 | 0038 0.47 0,012 l 8,014 | 0023
&, 00D O 0.78 0,035 | 0020 | 0065 0,65 0031 | 0,034 | D039
1, D=, 02600 .97 0055 | O0.060 | 0008 .70 O.0E2 | 0036 | 0059
1.2, 0=, 00 .17 | 0074 | O0.0RS | 0.137 095 0045 | 0051 | .08
14, 0aM) 000 136 008 | 0,013 | D.1BR 1.10 0050 | 0068 | G005
165, a1 DY 1.56: 006 | IS4 | 0,235 1.26 0078 | DOBG | 0,140
L&, 0sD) ;D000 1.75 0157 | LETH | D.20E 1.41 0y || 0.10T | 0.174
20, D), D0 1.95 A9 | 0F1E | D354 1.58 0.113 | o.131 | 0.212
23,000, 000 I.14 0327 | 0360 | D422 1.73 0.136 | 0458 | 0.253
24 Gy, (40 233 0.7 | DEDG | D498 1.859 0.5 | 0183 | 0.298
A6 ), 00D 2.53 .30 | RS54 | 058 1.05 0.08% | 012 | D346
28 0, D00 .72 0353 | 0408 | 0.66 7.11 0,217 | 0.k43 | 0598
30 0, 000 2.9 0402 | G461 | 0.75 1.36 0241 | 0.277 | D449
33 00, 000 5.11 0453 | .52 .85 1.51 0.1M | 0810 | 0.51
34 000, 000 in [ .51 0.58 0.5 .68 0.303 | 0549 | 0.57
35 000, 600 3.50 0.56 063 1.05 T84 0.338 | 0382 | 0.63
38 000, G0 5.70 .62 0.71 1.E7 1.99 0372 | D428 | 0.70
40,000,600 | 380 .68 a.7e 1.28 305 0.41 a.47 0,76
5,000,000 #.37 055 0.07 1.59 3.55 0.51 0.5% 0,95
B0 000, 600 4,86 1.04 1.1% 1,54 3.94 .63 .71 1.18
55,000, 000 £.35 1.24 1.42 .30 4,33 .74 0.85% 1.8
&0, 000, 000 E.84 1.44 L.a7 1.71 4.73 0.87 1.08 1.62
#5,000,000 6.32 1.68 1.03 3.4 5.12 1.02 1.1& 1.E8
70,000,000 681 1.53 &3 3.51 5.53 1.16 1.33 a7
75,000,000 730 | 2.1 1.57 4.10 5.41 1.33 1.51 .40
BO, 000,000 7.798 | .48 1.84 #.51 630 | 1.4%8 1.70 1.78
BE, 000 D0 8.37 178 118 5.3 6.7 160 1.%0 3.00
G, De) 000 8.76 3.08 1.52 5,80 709 1.54 T.02 344
05,000, D00 Q.24 141 381 | &44 T.ED 03 T 380
100, o), 000 Q.73 3.75 4.30 T.00 7.88 2.4 .57 4.9
= — —_— I — —
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Cast Iron Pipe for Sewerage Systems and
Sewage Treatment Works
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SECTION 7

Cast Iron Pipe for Sewerage Systems and
Sewage Treatment Works

EWAGE disposal has been defined as “the collection, transportation,
treatment and wltimate disposal of domestic and indusinial wastes
fimding their way into the sewer sysbem.™

Mearly all of our urban population 1s secved by sewer systems, and
about one-hall by sewage treatment plants. Considerable progress has
alsa been made In the treatment of industrial wastes,

MNeedless to say, the prime function of a municipal treatment plant is
to treat domestic sewage. The size of the plant, required investment and
operating cost are governed by ihe volume of domestic sewage to be
treated. To imsure that the influent will be confined to sewage alone
requires separate storm and sanitary sewers.

Many cities, particularly in their older districts, are served by com-
bined sewers carrying both storm water and domestic sewage. Unfortu-
nately, the sewer mains in combined systems were frequently constructed
of materials that permitted infiltraticn of wrater to increass the load on
both sewers and sewage treatment plants,

Thus, one important factor in solving the problem of sewage disposal—
the construction of treatment plants—brought in its wake an attendant
problem of efficient sewage transportation. The problem has been met in
many cases by separate sanitary sewers constructed of infliration-proof
cast iron pipe with permanently tight joints,

SAMITARY SEWERS

Ome of the chiel requirements of a sanitary sewer i3 that it shall be
permanentdy tight to prevent leakage and infiltration.

Leakage permits polluted water to saturate surrounding sofl, creating
unsanitary conditions and possible edor auisance and, if located close
to & source of water supply, to contaminate the water,

Infilteation decreases the capacity of the sewer as a eonveyor of sani-
tary sevwage and, if the sewage iz to be treated, the treatment plant st
be larger than otherwise necessary to handle the increased Aow.

T
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Cast iron pipe provides a permanently tight sewer because it is imper-
meable; because its joints are tight and stay tight; and because it effec-
tively resists corrosion,

Freguently, sanitary sewers must be built in deep excavations and are
therefore required to withstand high external pressures; or they may be
built in shallow cuts and must withstand external pressures due to heavy
traffic loads.

The known ability of cast iron pipe to meet such service stresses is due
to wide marging of safety in beami-strength, compressive-strength and
impact-resistance. This structural strength, plus effective resistance to
corrosion, keeps maintenance cost dewn to a negligible minimuom.

QUTPALL SEWERS

Any sewer discharging rew sewage, tresitment plant effluent, or storm
water into o body of water or stream, 15 commonly known as an cutfall
sewer., To avold pollution of water supply, bathing beaches, shelifish
aress, or fishing grounds, as well as for better diffusion of the sewage or
effiuent in the diluting water, outfall sewers often extend for considerable
distances into the body of water o awhich they discharge. Ag a prime
requirement of such installations 18 that they shall permit no leakage,
cast iron pipe is widely used in thelr construction.

The land sections of outfall sewers may be exposed to wet and dey
conditions, both internally and externally, and, therefore, must resist
corrosion, especially when laid in muck s0dl or when submerged in salt
water at high tide. Indeed, one of the most rigorous teats a pipe line
material ia called upon to meet is in subagueocus service where the line
is alternately submerged and exposed to sun and air with the changing
tices.

About 40 years ago, the City of Pensacola, Florida, installed two cast
iron subagquecws cutfall sewers. One sewer was 20-inch and the other,
24-inch cast iron pipe. These outfalls carried raw sewage for 3,000 fect
into Pensacola Bay where there is a tidal veriation of between one and
two fect, causing & portion of the pipe to submerge for part of each day
when not exposed to air and sun, Upon inapection after 30 yvears’ service,
it was found that & scale had formed over the pipe which, when removed,
revealed & metallic surface like that of newly cast pipe and some of the
origingl coating was intact,

Cast iron pipe, with either ball and socket or mechanical joints has
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successfully met the arducus requirements of outfall sewers in a great
number of installations over the past fifty years.

PRESSURE SEWERS

The grovwing use of cast iron pressure sevwers stems from the advent of
sewmge treatment. Transporting the sewage feom the point of arigin to
the treatment plant frequently requires a pressure sewer, Gravity sewers
in many cases, wene not constructed of materals that could wathstand
pressures.

An important feature of a pressure sewer is that it can follow the con-
tour of the ground surface. Thos the initisl cost of the sewer is reduced
due to the smaller diameter required and to the fact that a trench shal-
lower than generally needed for gravity sewers is possible,

Flow tests on pressure sewers and waste siudge lines, in serviee for long
pericds, indicate that ordinary hydrawlic tables can be used for cal-
culating the capacity of cast iron pipe in such service, The following test
results on & sludge line in Chicago provide a typical example;

Twenty years ago, 8 14-inch cast iron pipe sludge line was placed in
operation for the Sanitery District of Chicago. The sludge from the
activated sludge process at the Morth Side Beomage Treatment Plant was
pumped a8t a pressure of 90 Ibs. per sq. in, for some 90,000 fect to the
West Side Treatment Works for disposal. The line was tested for leakage
gt a pressure of 175 Tbs. per sq. in. The allowable lenkage wes 2400
gallons per 24 hours per mile of pipe; the actual leakage was less than
half of the allowable amount. Friction tests, made on the line immedi-
ately after being put in operation, indicated a value of “C" in the Wil-
liams-Hazen formula of 141.

Sewnge ond sludge pumping and the use of pressure sewers to force
sEewnge to treatment plants have greatly contributed to economical
sewage treatmenti and disposal. The development of highly efficient
sewnge pumps and the use of cast iron pipe for pressure sewers have been
important factors in reducing total sewage treatment costs.

ACTIVATED SLUDGE TEEATMINT FLANTS

The activated sludge process of sewage treatment is designed for com-
munities requiring a high degree of purification the year around. This
process provides complete treatment with efffuents purified 90%; or more,
in terms of oxygen demand. Purification ia effected quickly and without
nulssnees. The sludge resulting from the process may be disposed of by



76 Handbook of Cast Iren Pipe

various accepted methods, and, if properly dried, is a fertilizer of com-
mercial value,

Cast iron pipe is used extensively in the activated sludge process far
influent, effluent and distribution conduits, air mains and leaders, sludge
draw-off lines and drains. A substantial amount of the piping is placed
underground or in concrete and 18 not easily accessible for repairs. Con-
duits, mains and lines must be permanently tight to insure against leaks
which would result in power losses of nulsances,

CHEMICAL PRECIPITATION FLANTS

The chemical precipitation process is generally used by communities
which do not require a high degree of purification the year around, but
which require efficiencies higher than that afforded by plain primary
settling. Most of the chemicals used in the process are highly corrosave.
Standard and rubber-lined cast iron pipe are used for all piping in con-
nection with the handling of chemicals and solutions; also for piping for
mixmg tanks, Aocculation tanks and for air conduits,

IMHQFF TANKS

Imhoff tanks have been used for about 40 years and will no doubt
continue to be used in localities where only partial treatment of sewage
is required, or where such units precede secondary treatment processes.
From 30 to 409 of the B.O.D. and from 50 to 759 of the suspended
solids are usually remsoved by Imhedfl tanks and at low operating costs.
The treatment i3 usually preceded by sereening and grit removal. Gases
and sludge resulting from Imbofl tank operation are corrosive, requiring
a piping material with eiffective resistance to corrcsion, such as cast iron
pEpe.

TRICKLING FILTERS

Trickling filters have been popular due ta their simpleity of operation
and ability to meet wide and sudden Auvctuations in sewage strength.
With efficient screening and settling preceding the fAliers, and with final
setthing tanks, the overall purification ranges from 70 to 90 per cent, in
terms of removal of B.O. DL (Bochemical oxygen demand ).

Cast iron pipe, because of its tight joints and corrosion-resistance is
widely used in the construction of trickling filters.
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2-INCH CAST IRON PIPE
and other sizes under 2 inches
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EELL 3 SPCOT JOINT

While the smallest pape included in standard Cast Iron Pipe specifi-
cations &5 3-inch in diameter, smaller sizes have been made for over
twenty-five years, These small diameter pipe are made to a manufacturer’s
specifications that in all essential parts is identical with the specifications
under which larger diameter pipe are produced, Small diameter pipe are
regularly furnished with Bell and Spigot and Mechanical Jeoints, and
may be furnished with plain ends, screw joints, or roll-on joints.

The fact that over 7,000,000 feet of small diameter pipe are produced
each year indicates the acceptance of this pipe by pipe users. The prin-
cipal uses are;

(1] Water mains where fre protectzon i3 available from larger mains.

(2] The development of new subdivisons.

(1) Gas mains—low and high pressurs,

14} Services for both water and gas.

(5] The secondary main in tao-main systems.,

(6} Irrigotion for golf courses, parks, cemeteries, and private estates.

(7) Filter dralns,

{8} Industrim] vses.

The pipe are mode of Arat quality eon and each length 1s subjected
to a test pressure of 500 P.8.1. at the foundry. The lengths preduced by

T8
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different manufacturers vary from 5 feet to 12 feet—ahort lengths may
be factory assembled into longer lengths to reduee the number of feld
Joints.

For water use, when required, amall diameter pipe can be furnished
with & cement lining. Connections may be made either by tapping into
tapping collars, by the use of tapping saddles, or by the wee of standard
Attings.

As an instance of importance of small dlameter pipe in gas distribation
systems, the footage of various sizes wsed In a new system constrocted
in an area adjacent to a large southern eity = of interest.

feinch —11,100 feet
d-inch —21 B850 feet
204 nech—48, 100 feet
Feanch  —66 600 feet

The use of smell diameter Cast Iron Pipe in distribution system
makes it possible to have the same long life and resistance to external
stress in thess lines as in the larger mains in the system,
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American Standard

SPECIFICATIONS
Jor
CAST IRON PIT CAST PIPE
FOR WATER OR OTHER LIQUIDS

Ueers of this document should make reference to “ American Reeom-
manded Practice Manual for the Computation of Strength and Thick-
ness of Cast Iron Pipe (ASA, A21.1)" lor complote 1:r|1'1,:|rrn||.l|_u|‘_|
concerning the conditions which various l:|1:||::|\|1rsﬂ.s of pipe are
gipned to mect. The foreword of the Manuoal al=o eontnins n state-
ment regarding the history of the specifications and reflerences to
other relited dosumenta,
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Averreanw Water Worxs Azsocration
New Excraxo Water WorES ASSOCIATION
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AMERICAN STANDARD SPECIFICATIONS
for
CAST TRON PIT CAST PIPE
FOR WATER OR OTHER LIQUIDS

This specification covers cast iron pit cast pipe for water or other
fiquids. Pit cast pipe are pipe cast vertically with dry sand molds
and cores,

Sect. 2-1. Description of Pipe. The pipe shall be made with
bell and spigot ends, plain ends or such other type of ends as may
be agreed upon at the time of purchase. Pipe with bell and spigot
ends shall conform aecurately to the dimensions given in Tahble 1.
Fipe with other types of ends shall comply with the dimensions
agreed upon but in all other respects shall fulfill the specifications
hereinafter given. Pipe shall be straight and shall be true circles in
gection, with their inner and outer surfaces concentric.  They shall
be at least 12 ft. in nominal laying length, cxeept as provided for
cut pipe in Sect. 2-10.

Sect. 2-2, Casting of Pipe. The pipe ghall be east in dry sand
molds in & vertical position. Pipe 16 inches or less in diameter shall
be cast with the bell end up or down as specified in the proposals,
Pipe 18 inches or more in diametor shall be cast with the bell end
down. The pipe shall not be stripped or taken from the pit while
showing color of heat, but shall be left in the flasks for a sufficient
length of time to prevent unequal contraection by subsequent
EXPOSITE,

Sect. 2-3. Quality of Iron.

(a) All pipes shall be made of east iron of good quality, and of
guch charncter nnd =0 ndapted in chemical composition to the thick-
nezx of the pipe to be cast, that the iron in the pipe shall be strong,
tough, resilicnt, of oven grain and soft enough for satisiactory
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drilling and eutting and it shall comply with the physical specificn-
tions given in Sect. 2-16, 2-17 and 2-18.  The metal shall be remelted
in a cupola or other suitable furnace,

() The iron in the pipe shall not contain more than 0.90 per cent
of phosphorus nor more than 0.12 per cent of sulphur, Samples for
chemieal anafysiz shall be taken by drilling complotely through from
ekin to skin cach of Lthe acceptance test specimens; but not to exceed
three specimens por hoat,

Sect. 2-4. Quality of Castings. The pipe shall be smooth,
free from scales, lumps, blisters, sand holes and defects of every
nature which unfit them for the use for which they are intended. Xo
plugging, filling, burning-in or welding will be allowed except as per-
mitted by the purchaser.

Sect., 2-5. Foundry Records, A record of the following tesis
shall be made and retained for at least one year. Upon request,
such record will Be available to the purchaser at the foundry. If
written transcripts of any of these tests are desired, this fact shall
b noted in the order for pipe, naming the tests of which transcripls
are desired.

(a) Chemical Analyses. Chemical analyses of ench iron mixture
uzed directly in pouring of pipe, obtained as in Seet. 2-3(b}, shall
be made for silicon, sulphur, manganese, phosphorus and total
carbon during the frst hour and at intervals not to exceed thres
howrs throughout the heat. If pipe is poured directly from the
cipola, chemical analvees shall be made of jron from the first
and from the last ladle. If the mixture is changed one or more
times during o heat in order to produce o different iron, the time of
taking samples shall be varied in such a way as to obisin represenia-
tive tests of iron at least at the beginning and end of each period
during which the iron iz intended to be constant in quality,

(b} Pouring Temperature, The pouring temperature of the iron
shall be taken at the casting ladle for each size of pipe at least onee
cach hour.

{c) Test Bar Tesls. Bee Bect, 2-17.

(d) Ring Tesls and Talbot Sirip Tests. See Sections 2-17(d) and
218,

(2) Full-Length Bursting Tests. See SBectl. 2-19,

Bect. 2-6, Marking Pipe. Every pipe shall have distinctly cast
opon it the initials of the maker's name. When cast especially to
order, each pipe larger than 4-inch may alzo have cast upon it
fgures showing the year in which it was cast and a number signi-
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fying the order in point of time in which it was east, the fgures
denoting the year being above and the number below, thus:
1950 1950 1950
1 2 3
eta., also any initials, not excesding four, which may be required by

the purchaser. The letters and figures shall be cast on the outside
and shall have dimensions ay indicated below.

e, Thafctre. e+ - Bl Toth
3 to 10 3 o

12 to 20 1} oy

24 & larger 13 |

The weight and the class shall be conspicuously painted in white in
the inside or outside of each pipe after the coating hos become hard.

Sect. 2-7. Inspection by Purchaser.

{a} Definition of Word “Purchager.” Wherever the word "Pur-
chaser” s used herein it shall be understood to mean the actual
purchaser of the pipe or his authorized agents acting within the scope
of the duties entrusted to them,

{b) Power of Purchaser o Tnapeel. The purchaser shall have fres
access at all times to all parts of any manufacturing plant which
concern the manufacture of articles to be made Tor him. He may
inspeet the material, the pattern work, molding, casting, coating
and lining of the pipe. The forms, sizes, uniformity pnd eonditions
of all pipe herein referred to shall be subject to his inspeciion and
approval, and he may reject, without subjection to hydrostatic test,
any pipe which is not in conformity with the specifications or draw-
inga, Any pipe rejected shall be marked “rejected” and any marks
pertaining to the purchaser ehall be chipped or erased from such pipe,

(e} Manufacturer fo Furnizh Men ard MWaferial, The manufac-
turer shall provide all tools, testing equipment, materials, labor and
facilities necessary for the required testing, inspection and weighing
of the pipe at the foundry.

(dY Repori of Purchaser’s Imspection. The purchaser shall make
written report daily st the foundry office of all pipe rejected, noting
cauges for rejection.

Sect. 2-8, Inspection and Certification by Maoufactorer. Should
the purchaser have no inspector at the works, the manufacturer
ghall, if required by the purchaser, furnish a sworn statement that
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the inspection and all of the tests have been made as specified, this
statement to contain the results of all specified tests,

Sect. 2-9. Pipe to be Delivered Sound. All the pipe must be
delivered in all respects sound and comformable to thess specifica-
tions. The inspection shall oot relieve the manufacturer of any of
his obligations in this respect, and any defective pipe which may have
passed the purchaser at the works or elsewhers shall be at all times
liable to rejection when discovered, until the finsl completion and
adjustment of the contract; provided, however, that the manufac-
turer shall not be held liable for pipe found to be cracked after they
have been accepted at the agreed point of delivery, unless there shall
be unmistakable evidence that the casting was originally defective
ot damaged before acceptance. Care shall be taken in bandling the
pipe not {0 injure the coating or lining and no pipe or other material
of any kind shall be placed in the pipe during transportation or at
any other time after they have received the coating or lining.

Sect. 2-10. Cut Pipe. Defective spigot ends on pipe may be
cut off in & manner which will produce a square end.  Cut pipe shall
be shipped with plain ends or shall have an iron or steel band shrunk
into & groove or welded securely on the pipe, a8 may be agreed upon
at time of purchass, Mot more than 8 per cent of the total number
of pipe of each size shall be cut, and no out pipe shall be furnished
which is less than 11 ft. Oin. in laying length, unless it has been used
by purchaser’s order for strip and ring tests in which case a length
of not less than 10 it 0 in. shall be accepted.

Sect. 2-11. Tolerences or Maximum Permitted Varietions from
Standard.

(a) Tolerances in Diameter of Pipe and Sockefs. Outside diam-
eters of pipe barrels and spigot beads and dinmeters of sockets shall
be kept os nearly as practicable to the specified dimensions. They
shall be tested with eireular gauges. Tolerances or maximum per-
mitted variations from standard dimensions are lsted below:

Xt S S Kpa o
4 to 16 06
18, 20 & 24 08
30, 36 & 43 10
48 +12

54 .15
G0 13
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(b} Tolerances in Thickness. The tolerances, or maximum per-
mitted variations from standard in thickness of pipe and in dimen-
gions of bells are listed below:

e g g
3t 8 JOT
10 to 24 08
30 to 60 10

NOTE: In pipe barrel thickness, toleranees .02 inch greater than
thosa listed above shall be permissible over areas not cxcesding B
inches in length in any direction.

() Allowable Percenlage of Varialion in Weighl, The weight of
no single pipe shall be less than the nominal tabulated weight by
more than 55 lor pipe 16 inches or less in diameter, and 45% for
pipe more than 16 inches in diameter,  The total excess weight to be
paid for on orders of 25 tons or more ghall not execed 2% of the
nominal weight, and on orders less than 25 tons shall not exceed 5%
of the nominal weight, An order is hereby defined as including all
the pipe ordered under the terms of a specific contract or purchase
order or a single order placed under the terms of a standing contract.

Sect. 2-12. Cleaning and Inspecting. All pipe shall have gates,
fns and other roughnesaes chipped or ground off and shall be
thoroughly eleaned, ehecked as to dimensions and also subjected toa
careful surface inspection, a hammer test, and a rolling test, before

being coated or lined.

Sect. 2-13. Hydrostatic Test. Each pipe shall be subjected to
& hydrostatic proof test, This test may be made either before or
after the tar dip or the priming coat for bituminous enamel has been
applied but shall be made before the cement mortar lining, bitu-
minous enamel lining, or any other special lining bas been applied
to pipe for which such a lining is specified.

The pipe shall be under the test pressure for at lenst one-half
minute, and while under pressure shall be subjected to a hbammer or
ghock test.  Any pipe showing defects by leaking, sweating, or other-
wise, shall be rejected. The test pressures ahall be in accordance
mth the table on the following page.

Bect. 2-14. Weighing. Each length of pipe shall be weighed and
the weight and elass plainly marked on the outside or inside of the
bell or spigot end. Pipe which is to be hned with cement mortar or
coated on the inside or outside, or both, with bituminous enamel or
other special material shall be weighed before the application of guch
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TARLE &F FIESSURNES POR MYDRROSTATIC TESTS
Neresl Thisknpas,

N Voo, tan M e T D
Jol2 All Thicknesses 400
14 5l i | 300
14 iy | JBl 250
14 LG 1.3 450
id 58 ) ]
16 . <35 450
1i; i i.25 450
13 Wit k1) i ]
18 Bl 1.04 360
18 1.0 1.35 450
20 L6 Ba 250
20 i 1.0:G G50
20 1.0 1.45 450
! T ] 200
24 .0 1.00 0
F o 1.01 1.60 4410
an . .05 200
a0 1.06 1.30 00
K21 1.31 1.75 400
36 5 1.15 200
34 1.16 1.45 00
& 1.4 1.95 350
42 1.0% 1.35 200
42 1,36 160 300
42 1.61 1.75 250
48 1.15 1.50 200
4B 1.51 1.00 300
45 1.1 2.08 and
54 1.30 1.55 200
54 1.56 1.50 250
bt | 1.81 2,05 S0
o4 2,006 229 a0
&0 1.35 1.76 200
0 1.76 2.06 250
60 2,0 230 00
60 2.3 2.40 350

Nare: Unless otherwise arranged between the manofsstarer and the par-
chaser, pipe thieker thas those hated |n the above table akall be tested st
the highest pressuses [zated for the gives dlametar.
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a lining or coating. I desired by the purchaser, pipe not lined or
coated with cement mortar, bituminous enamel or other special ma-
terial shall be weighed after delivery and the weights so aseertained
ghall be used in the final setilement, provided such weighing i= done
by a legalized weigh master, Unless otherwise stated in the son-
traet, a ton shall be 2,000 lb. aveirdupois.

Sect. 2-15. Linings and Exterior Coatings. Any particular lining
or coating which is to be applied to the pipe shall be specified in the
agreement made st the time of purchase. SBeparate specifications for
& vemént-mortar lining have been provided in conmection with these
gpectfiontions for pipe. {Seo specification ASA AZ].4-1952)

No pipe or specials for waterworks service ehall be furnished with-
out protective coating unbesa specifically ordered by the purchaser.

Sect. 2-16. Tests of Material. The acceptability of iron used
in the cast iron pipe hercin specified as regards physical charscter-
istica shall be determined by the testing of bars cast from the same
iron as the pipe, or, if specified by the purchaser, by the testing of
Talbot strips andfor rings cut from the pipe as deseribed in Sect.
2-18, or by full-length bursting tests (see Sect. 2-19) in addition to
Talbot strips and rings. Such strip tests, ring tests and full-length
bursting tests shall be paid for by the purchaser at prices to be
agreed upon. In any case the test bars shall be made and teated
and resulis given to the purchaser if requested. The amallest pipe
on which ring tests may be required is the G-inch. The observa-
tions and the computed results hereinafter required shall be recorded
and if requested reported to the purchaser.

Sect. 2-17. Test Bars.

(o) Dimensions, Teost bars shall be 2 inches wide, 1 inch thick,
and not less than 26 inches long,  Individual test bars may vary as
much as 2 per cent from standard width, or standard thickness, or
both, but the patterns and molding practice shall be such that the
errors ghall jn general not exeead 1 per cent.

(b} Methods of Casting. The bars shall be east vertically in well-
faced, dry sand molds provided with suitable pouring basin and
mounted on & suitable refractory foundation. DMetal for the bars
shall be obtained by using & small heated ladle taking its metal
from the main ladle from which the pipe is to be poured and after
all alloys and other additional metal, exeept east iron pipe lor cooling,
have been added to the main ladle and become melted, The bars
shall not be reroved from the mold before they have cooled to S00°F.

(c) When Cast and o What Pipe Applicable. Except as herein-
after provided for special cases, one pair of test bars of the metal
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used shall he east with iron from the frst ladle, another pair with
iron from the approximately middle ladle, and o third pair with iron
fram the last ladla of iron taken during o doy’s run or heat from the
eupola in which the iron for the pipe is melted. If the heat lasts
for more than 8 hours, then additional pairs of bars shall be cast at
approximately uniform intervals so as to give an exira pair of bara
for each 3 hours during which the heat lasts in excess of & hours.
In case the charging of the cupols is to be changed one or mora
times during the day's run or heat in order Lo produce a different
iron, the time of taking test bars shall be varied in such & way as to
obiain representative tests of the iron at least at the beginning and
end of each period during which the iron is intended to be constant
in guality; and in ease such period excceds four hours additional
pairs of bars shall be taken at such times as will provide a pair of
bars for each two bours during which this special mixture is used.
At least one bar from cach pair shall be broken, but the manufze-
turer hall have the right to break both bars in which case the better
bar shall be taken as representative. Bars showing flaws in fracture
may be disregarded.

{d) Test Bar Requiremenis lo Indicale Acceplabls Fron; Relesiz may
be made af Conirector's Option using Talbel Sirips and/or Rings.
In order that the iron shall be acceptable the average results from
the single bars representing the respective pairs of bars cast during
the heat or period shall comply with the requirements hereinafter
specified and, in addition, no representative bar shall be more than
§ pereent below the minimum requirements in either corregted break-
ing load or corrected deflection.  In ease the test bars do not meas-
yre up to these requirements the manufocturer may make one or
more Talbot strip tests and/for ring tests of specimena cut [rom
guch of the pips as may be agroed upon as best representing the
fron gl the time when the deficient test bars were cast. In the ab-
sence of the purchaser the manufacturer may solect the pipe from
which rings and/for sirips ehall be eut. The results from thess rings
and/for strips shall be kept as a foundry record available to any
purchaser who requires & report of tests on the 2-inch by 1-inch bars,
Any Talbot strip tests or ring tests made under this provision shall
be at the expense of the manufacturer. If these supplementincy
Talbot strip tests and/for ring tests do not meet the requirements,
the pipe east in thot heat or period, or such a part thercol as may
be agreed to by the purchaser, shall be rejected.

fe) Melhod of Tesling. The bars sholl ba hroken as beams by
placing them datwise on supports 24 inches apart and applying the
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load at the center of the epan. The breaking load and the corre-
sponding deflection ghall be obeerved pnd recorded.

(F) Correcting Obiereed Breaking Loads and Deflections, The bars
shall be measured ab the point of application of the load and the
results corrected to standard 2 inch by 1 inch cross section by the
conventionsl beam formula as follows:

Corrected breaking load = observed breaking load

multiplied by %

Corrected deflection at breaking = obasrved deflection at break-
ing multiplied by d

where b = messured width and
d = measured depth
of the bar at point of application of load

In the formubae above the deflection and all dimensions are in
inches,

(g} Reguirements az fo Sfrergth and Defloclion of 2 inch by I inch
Bare. In order to indicate acceptable metal, the corrected breaking
loads and deflections of the representative 2 inch by 1 inch test
bars for a given heat or period interpreted as provided in pamagraph
{d} above, shall comply with such of the following tabulated recuire-
ments as pertain to the thickness range within which fall the particu-
lar pipes which are under consideration.

TapLe oF Minmus ConrneeTep Breaxmse Loaps & DEFLECTIONS

Minmum
gt U] Maige e kot
Below .61 1900 A0 4 0001 {Breaking Load — 1900)
G1 to .00 2000 B0 4 0001 {Breaking Load — 2000}
91 1o 1.60 2200 30 4 0001 {Breaking Load — 2200}

1.61 to 2.50 2300 A0 + 0001 (Breaking Load — 2300)

Mate: For thicknesses exceeding 2.50 inches the form of teat specimen and
the teat requirements sholl be s ggreed upon in the purchas: contract.

Sect. 2-18. Talbot Strip Tests aod Ring Tests.

(n) Dimenzions. Rings shall have a length equal to hall the
nominal diameter of the pipe unless the diameter exceeds 24 inches,
in which case the length of ring shall be 12 inches. Strips shall be
not less than 11 inches long and for 24-inch and larger pipe may be
eut from the least stressed portions of rings (see Sect. 2-18 (d) after
the rings have been broken. The end 2 inches of the pipe shall not
be included in ring or strip.

Mote: To make Loth ring and strip tests on o pipe will
thercfore require at the least (on 6 inch pipe) 16 inches of
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pipe, at the most fon 20 inch pipe) 23 inches of pipe, and on
pipe larger than 20 inclies, 14 inches of pipe.

(b} Methed of Sampling. The purchaser who has expreasly spoci-
fed Talbot ztrip tests and/or ring tests as aceeptance tests of the
pipe may select at random from each run, or heat, one ar more pipe
from which test specimeons are to be cot. Inm the absenee of the
purchazer or his representative, the pipe from which test speeimens
are to be taken may be selected by the manufacturer. If the pur-
chaser should wish to test the uniformity of a run or heat, he may
divide it into two or more periods and have & scparate set of accept-
anea tests for pipe in each poriod.

(e} Defective Specimens; Relesls. 1f any test specimen shows de-
fective machining or obvious lack of continuity of metal, it shall be
discarded and replaced by another specimen scleeted by the pur-
chasor. If the test specimens first sebected foil Lo meet the require-

Eﬂ.ED IN.

Fia. 1. Position from which Talbat Strip 1s Cut

ments specificd hereinafter and the purchaser permits a retest, at
lenst twice the number of specimens that failed shall be selected by
the purchaser for retest from o pipe cast in the same run or period.
In case o ring from a pipe 24 inches in diameter or larger fails to
meet specifications, the purchaser may accept strip tests, two speci-
mens to be cut from the failed ring at points of low stress as described
in Beet. 218 (d). In any case of retest the pipe cast during the run
ot period shall be acceptable only when all retest specimens meet the
requirements.  All retests shall be made at the expense of the manu-
facturer.

(d) Talbot Strip Tesls. Two Talbot strips shall be machined
lengitudinally from each pipe selected by the purchaser for testing
by this method. If ring tests are also made and the pipe are 24
inches or larger these Talbot strips may be cut from a part of the
ring little siressed im the ring test, ie., near one of the clements
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marked (o) in Fig. 2. (Bee Soct. 2-18 (e).) The strips in any
¢aza will be in cross section as indicated in Fig. 1, i.e., will have for
their width the thickness of the pipe and for their thickness 0.50
inch. Their length will be the length of the ring, 12 inches; of, if
pot cut from a ring, at least 11 inches. These strips shall be tested
a5 & beam on supports 10 inches apart with loads applied perpendizu-
larly to the machined faces at two points 3§ inches from the supporta.
The breaking load and the corresponding deflection shall be observed
and recorded.

The strip shall be accurately calipered at point of rupture and
the modulus of rupture, R, shall be calculated by the usual beam
formula which for this case reduces to the expression:

10
R=YF
W
Rt K 'II"'L
________ ] '.,‘
! - 4" RADIUS
e o Y-
‘I"‘I-Ill]‘. -.“-HT_#;/HHJ
"""" : gl
e

Fia. 2. Amembly (or King Test

The secant modulus of elasticity E,, in 1b. per sq.in. shall be com-
puted by the formula:

218W _ 21.3F
Wy dy
where B = modulus of rupture, b, per sq.in.

E; = secant modulus of clasiieity, Ib, per sq.in.

W = breaking load, Ib.

d = depth of strip in inches (intended to be 0,50 in.)

i = width of gtrip, incheg (pipe thickness)

¥ = deflection of strip at center at breaking lond, inches,
To be aseceptable a Talbot etrip shall have the modulus of rupture,
R, not less than 30,000 Ib, per sq.dn. and the secant modulus of
elasticity, E,; not more than 10,000,000 Ib. per sgin. If the re-

E, =
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gults from either strip are up to the specifications the test shall be
regarded 8 satisfactory.

{e) Ring Tests. Each ring shall ba tested by the three-edge-
bearing method as indicated in Fip. 2. The lower bearing for tha
ring shall consist of two strips with vertical sides having their in-
terior top eorners rounded to a eedivs of approximately § inch,
The stripa shall be of hard wood or of metal.  If of metal & piees of
leather belting about % ineh thiek shall be laid over them, They
shall be straight and =hall be scenrely fastened to a rigld block with
their interior verticnl foes spaced at a distanee apart as given in the
following table:

Dilwm: of Plps Clear Spacs
12-inch and smaller & inch
14-inch to M-inch inclosive 1 inch
3l-inch and larger 2 inch

The upper bearing shall be a rigid wooden block, straight and true
from end to end. The upper and lower bearings shall extend the
full length of the owtside of the ring. The ring shall be placed sym-
metrically between the two bearings, and the center of spplication
of the load shall be so placed that the vertical defarmations at the
two ends of the ring shall be equal. If the ring is not uniform in
thickness, it shall be so placed that the thick and thin portions are
near the ends of the borizontal diameter. A record of the breaking
load and the corresponding vertical delarmation of each ring tested
ghall be made. In order to be acceptable the modulus of rupture
computed from the formula

Wid 40

R = 0.054 e

ghall be not less than 31,000 Ik, per squin., and the secant modulus
of elasticity computed from the formula

B = 0.225 Wid 4+ 0* _ 0.238 R{d 4 iyt
Ty o
shall not cxcoed 15,000,000 b, per sq.in.
b = length of ring, inches
d = pverage inside diameter of ring, inches
f = average thickness of metal along line of fracture, inches
¥ = maximum vertical deflection of ring, inches
W = breaking load, in Ib.
B = modulus of rupture, Ib. per sq.in.
E = secant modulus of elasticity, Ib. per sq.in.
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The modulus of elasticity shall not be determined in rings from
pipe lesa than 12 inches in diameter.

Sect. 2-19. Full-Length Bursting Tests. The bursting tensile
strength shall be determined by testing full-length pipe (lesz the
amount eut off for ring and sirip test specimens) to destruction by
hydraulic pressure.  Bells may be removed to facilitate testing. A
suitable means for holding the end thrust shall be used which will
not subject the pipe to endwise tension or compression, or other
parasitic stresses. A ealibrated pressure gage shall be used for
determining the bursting pressure.  This gage shall be eonnected
to the interior of the test pipe by a separate connection from that
which supplics water for the test. The unit tensile strength in
burating shall be obtained by the use of the formula:

Pd

&5 = ]
in which & is the bursting tensile strength (psi.) of the iron, P is the
internal pressure {psi.) at bursting, d is the average inside diameter
fir.) of the pipe and ! is the minimum average thickness (in.) of the

pipe along the principal line of break.

Measurements of thickness shall be taken along the principal
line of break at I-ft. intervals.

The minimum average thickness along the principal line of break
shall be obtained by averaging the measurements at the thinnest
section at a weight of two and at the adjacent sections on each side
st & weight of one each: or, if the thinnest section is at the end of the
break, by averaging this thinnest-section measurement at a weight
of two and the measuremoents of the adjacent section and the next
section at a weight of one each.

In order to be acceptable, the bursting tensile strength shall not ba
less than 11,000 psi.
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Table 2
STAMDARD THICKMESSES, DIAMETERS AND WEIGHTS

OF PIT CAST FIPE
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Table 2 lcontinued)

STANDARD THICKNESSES, DIAMETERS AND WEIGHTS

OF FIT CAST PIPE

Dimemions in Inchad

Waights in Pounds
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Tabla 2 lcoatinmed)

STANDARD THICKMESSES, DIAMETERS AND WEIGHTS

OF PIT CAST PIPE
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Weights in Pounds
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Toble No. 3
STANDARD THICKNESSES AND WEIGHTS OF CAST IROM PIT CAST PIPE
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ASA
A21,3-1952

American Standard

SPECIFICATIONS
for
CAST IRON PIT CAST PIPE
FOR GAS

Users of thiz document slould make relerence to “American Recomemnded
Practice Mamual for the Conputation of Strength and Thickness of Cast Tron
Pipe" (ASA AZLLL) for complete information concerning the comsditions which
varigus thicknesses of pipe are designed 1o meet, The foveword af dwe Manaal also
comtaing a satement r-:'gn:l.'li::g the h'n.'l:-l:uj.' af the :-pm:iEll:ui:inr:: and relerences to
other related documents.

SPONSORS

AMEEICAN GAS ASSOCIATION
Asestcar Sociery ror TesTING MaTERIALS
Axerican WaTen Works ASSOCIATION
New Excranp Water Works ASS0CIATION
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ASA
A21.3-1952

AMERICAN STANDARD SPECIFICATIONS
for
CAST IRON PIT CAST PIPE FOR GAS

This specification covers cast iron pit cast pipe for gas,  Pit cast
pipe are pipe cast vertically with dry sand molds and cores.

Section 3-1, Description of Pipe. The pipe shall be made with bell
and spigot ends, plain ends or such other type of ends as may be
agresd upon at the time of purchase. Pipe with bell and spigot
ends shall conform accurately to the dimensions given in Table 3.1,
Fipe with other types of ends shall comply with the dimensions
agrecd upon but in all other respects shall fulfill the specifications
hereinafter given. Pipe shall be straight and shall be true circles
in section, with their inner and outer surfaces concentric. They
shall be at least 12 ft. in nominal layving length, except as provided
for cut pipe in Sect. 3-10.

Section 3-2. Casting of Pipe. The pipe shall be cast in dry sand
molds in a vertical position.  Pipe 16 inches or less in diameter shall
be cast with the bell end up or down as specified in the proposals.
Fipe 20 inches or more in diameter shall be cast with the bell end
down. The pipe shall not be stripped or taken from the pit while
showing color of heat, but shall be left in the flasks for a sufficient
length of time to prevent unequal contraction by subsequent ex-
[posure,

Section 3-3, Quality of Iren.

(3=3.1) All pipes shall be made of cast iron of good quality, and of
such character and so adapted in chemical composition to the thick-
ness of the pipe to be cast, that the iron in the pipe shall be strong,
tough, resilient, of even grain and soft enough for satisfactory drill-
ing and cutting and it shall comply with the physical specifications
given in Scct. 3-16, 3-17, and 3-18. The metal shall be remelted
in a cupola or other suitable furnace.

{3-3.2) The irom in the pipe shall not contain more than 0.90 per
cent of phosphorus nor more than 012 per cent of sulphur, Samples
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for chemical analysis shall be taken by drilling completely through
from skin to skin each of the acceptance test specimens ; but not to
excesd three specimens per heat.

Section 3-4. Quality of Castings. The pipe shall be smoaoth, free
from scales, lumps, blisters, sand holes and defects of every nature
which unfit them for the use for which they are intended. No
plugging, Blling, burning-in or welding will be allowed except as
permitted by the purchaser.

Section 3-5. Foundry Records.

(3-5.1) Casting—A~A record of the melting and pouring temperatures
of the iron shall be furnished the purchazer if requested.

(3-5.2) Chemical Avalyees—Chemical analyses shall be made by
the manufacturer from each heat to determine total carbon, man-
ganess, phosphorus, sulphur and silicon; duplicate copies of test
reports shall be furnished the purchaser on request.

Section 3-6, Marking Pipe, Every pipe shall have distinctly cast
upon it the initials of the maker's name, When cast especially to
order, each pipe larger than 4-inch may also have cast upon it fgures
showing the wear in which it was cast and a number signifying the
order in point of time in which it was cast, the fgures denoting the
year being above and the number below, thus:

150 1960 1940
1 3 3

etc., also any initizls, not exceeding four, which may be required by
the purchaser. The letters and figures shall be cast on the outside
and shall have dimengions as indicated below.

pmeiers ol Pips, Helght of Lakier,
&8

nches, Iotlwsive Inch Relled, Ineh
41010 % A

12 to 20 1% s

24 & larger 14 L

The weight and the class shall be conspicuously painted in white in
the inside or outside of each pipe after the coating (if used) has be-
come hard.
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Section 3-7 Inspection by Purchaser.

(3-T.1) Defimition of Word " Purchaser.” Wherever the word "Pur-
chaser” is used herein it shall be understood to mean the actual pur-
chaser of the pipe or his authorized agents acting within the scope of
the duties entrusted to them.

(3-7.2) Power of Purchaser to frgpect. The purchaser shall have
free access at all times to all parts of any manufacturing plant which
concern the manufacture of articles to be made for him. He may inspect
the material, the pattern work, molding, and casting of the pipe, and
the coating (if used}. The forms, sizes, uniformity and conditions
of all pipe herein referred to shall be subject to his inspection and
approval, and he may reject, without subjection b hydrostatic test,
any pipe which iz not in conformity with the specifications or draw-
ings. Any pipe rejected shall be marked "rejected” and any marks
pertaining o the purchaser shall be chipped or erased from such pipe.

{3-1.8) Manufacturer to Furish Men and Material, The manufac-
turer shall provide all tools, testing equipment, materials, labor and
facilities necesgary for the required testing, inspection and weighing
of the pipe at the foundry,

(3-7.4) Report of Purchaser’s Inspection, The purchaser shall make
written report daily at the foundry office of all pipe rejected, noting
capzes for rejection,

Section 3-8, Inspection and Certification by Manuofacturer, Should
the purchaser have no inspector at the works, the manufacturer shall,
if required by the purchaser, furnizh a sworn statement that the
inspection and all of the tests have been made as specified, this state-
menk to contain the results of all specified tests,

Section 3-9. Pips to be Deliversd Sound. All the pipe must be
delivered in all respects sound and comformable to these specifica-
tions. The inspection shall not relieve the manufacturer of any of
his obligations in this respect, and any defective pipe which may have
passed the purchaser at the works or elsewhere shall be at all times
liable to rejection when discovered, until the final completion and
adjustment of the contract ; provided, however, that the manuiacturer
shall not be held liable for pipe found to be cracked after they have
been accepted at the agreed point of delivery, unless there shall be
unmistakable evidence that the casting was originally defective or
damaged before acceptance, Care shall be taken in handling the pipe
not to injure the coating {if vsed) and no pipe or other material of any
kind shall be placed in the pipe during transportation.
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Section 3-10. Cut Pipe. Defective spigot ends on pipe may be cut
off in a manner which will produce a square end. Cut pipe shall be
shipped with plain ends or shall have an iron or steel band shrunk
into a graove or welded securely on the pipe, as may be agreed upon
at time of purchase. Not more than & per cent of the total number
of pipe of cach size shall be cut, and no cut pipe shall be furnished
which is less than 11 ft. 0 in. in laying length, unless it has been used
by purchaser's order for strip and ring tests in which case a length
of not less than 10 £t. 0 in. shall be accepted.

Section 3-11. Tolerances or Maximum Permitted Variations from
Standard.

(3-11.1) Tolerances in Diameter of Pipe and Sockets, Outside diam-
eters of pipe barrels and spigot beads and diameters of sockets shall
be kept as nearly as practicable to the specified dimensions, They
shall be tested with circular gauges. Tolerances or maximum per-
mitted variations from standard dimensions are listed below.

HNominal Kameler Teleranes, Plus & Mindd
in [nchas in [ﬂ:f-l.l
4to 16 L
20 & 24 08
30, 36 & 42 10
48 B
54 A8

G A8

(3-11.2) Tolerances d Thickners, The tolerances, or maximum per-
mitted variations from standard in thickness of pipe and in dimensions
of bells are listed below :

Naminal Diamerer in Taleraiee, M af Milbub,
DiicSeba, b Bida barg rh Inckes
dto8 Bk
10t 24 A8
40 to GO 10

NOTE: In pipe barrel thickness, tolerances .02 inch greater than
those listed above shall be permizssible over areas not exceeding 8§
inches in length in any dicection.

{(3-11.3) Allowable Percentage of Variatton in Weight, The weight
of no single pipe shall be less than the nominal tabulated weight by more
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than 5% For pipe 16 inches or less in dinmeter, and 49 for pipe more
than 16 inches in diameter. The total excess weirht to be paid for on
orders of 25 tons or more shall not exceed 2% of the nominal weight,
and on orders less than 25 toms shall not excesd 5% of the nominal
weight. An order is hereby defined as inclading all the pipe ordered
under the terms of a specific contract or purchase order or a single
order placed under the terms of a standing contract.

Section 3-12, Cleaning and Inspecting. All pipe shall have gates,
fins and other roughnesses chipped or ground off and shall be thor-
oughly cleaned, checked as to dimensions and also subjected to a
careful surface inspection, a hammer test, and a rolling test, before
the coating (if wsed) is applied.

Section 3-13, Hydrostatic Test. Each pipe shall be subjected to a
hydrostatic proof test.

The pipe shall be under the test pressure for at least one-half
minute, and while under pressure shall be subjected to a hammer or
shock test. Any pipe showing defects by leaking, sweating, or other-
wige, shall be rejected, The test pocssures slall be in accordance with
the table on the following page.

Section 3-14, Weighing. Each length of pipe shall be weighed and
the weight and class plainly marked on the outside or inside of the
bell or spigat end, Unless otherwise stated im the comtract, a ton
shall be 2,000 Ih. avoirdupois,

Section 3-15. Exterior Coatings. Coating {if used) which is to be
applied to the pipe, shall be specified in the agreement made at time
of purchase.

Bection 3-16. Tests of Material. The acceptability of iron wsed in
cast jron pipe as regards physical characteristics shall be determined
by the testing of bars cast from the same iron as the pipe, or, if
specified by the purchaser, by the testing of Talbot strips and/for
rings cut from the pipe as described in Sect. 3-18. Such strip andfor
ring tests shall be paid for by the purchaser at prices to be agreed
upon. By special arrangement bursting tests of pipe may be made as
provided in Sect, 3-18, In any case the test bars shall be made and
tested and results given to the purchaser if requested. The smallest
pipc on which ring tests may be required s the 6-inch. The observa-
tiong and the compubed results hereinafter required shall be recorded
and if requested reported to the purchaser.
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Tanceor Pressures ror Hyorostatic TesTs
Barrel Thichkraus,

gy el B T e L' o= g
4012 Al Thicknesses 400
16 58 Sk 00
14 JEG . b 350
0 GG i 250
20 B LG 250
| T4 1] 200
=4 i ) | 1.0 300
24 1.01 1.1% 40
30 BT 1.05 2040
kel 1.06 1.30 HELH
0 1.31 1.39 o (e
6 57 1.15 2y
6 1.16 1.45 0y
&6 146 1.54 380
42 1.0% 155 200
42 1.55 160 300
42 1.61 1.1 350
48 1.18 1.5 200
48 1.561 1.4 G400

Note; Unless otherwise arranged bevween the manufacturer and the perchaser,
pipe thicker than those Heted in the above tabbe shall be tested at the highes
pressures listed for the given diameter.

Section 3=17. Test Bars,

(3-17.1) Ehmensions. Test bars shall be 2 inches wide, 1 inch
thick, and not less than 26 inches long. Individual test bars may
vary as much as 2 per cent from standard width, or standard thick-
ness, or both, but the patterns and molding practice shall be such
that the errors shall in general not excesd 1 per cent.

(3-17.2) Methods of Casting. The bars shall be cast vertically in
well-faced, dry sand molds provided with suitable pouring basin and
mounted on a suitable ref ractory foundation.  Metal for the bars shall
be obtained by using a small heated ladle taking its metal from the
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main ladle {rom which the pipe is to be poured and after all allovs
and other additional metal, except cast iron pipe for cooling, have been
added to the main ladle and become melted. The bars shall not he
removed from the mold before they have cooled to S00°F,

{3.17.8) When Cost and to What Pipe Applicable. Except as here-
inafter provided for special cases, one pair of test bars of the metal
used shall be cast with iron from the frst ladle, another pair with iron
from the approximately middle ladle, and a third pair with iron from
the last ladle of iron taken during a day's run or heat from the cupola
in which the iron for the pipe is melted, Ii the heat lasts for more
than 6 howrs, then additional pairs of bars shall be cast at approxi-
mately uniform intervals so as to give an extra pair of bars for cach
i hours during which the heat lasts in excess of 6 hours, In case the
charging of the cupola is to be changed one or more times during the
day's run or heat in order to produce a different iron, the time of
taking test bars shall be varied in such a way as to obtain representa-
tive tests of the iron at least at the beginning and end of each period
during which the iron is intended to be constant in quality; and in
case such period exceeds fonr hours additional pairs of bars shall be
taken at such times as will provide a pair of bars for each two hours
during which this special mixture is used. At least one bar from each
pair shall be broken, but the manufacturer shall have the right to
break both bars in which case the better bar shall be taken as repre-
sentative. Bars showing flaws in [racture may be discegarded.

(2=17.4) Test Bor Requiresments fo Indicate Aeceplable Tron; Re-
fests may be made af Condracior’s Qption wring Talbor Sirips and for
Rings. In order that the iron shall be acceptable the average results
from the single bars representing the respective pair of bars cast during
the heat or period shall comply with the requircments hereinafter
specified and, in addition, no representative bar shall be more than
& percent below the minimum réquirements in either corrected break-
ing load or corrected deflection.  In case the test bars do not measure
up to these requirements the manufacturer may make one or more
Talbot strip tests and for ring tests of specimens cut from such of the
pipe as may be agreed upon as best representing the iron at the time
when the deficient test bars were cast. In the absence of the purchaser
the manufacturer may select the pipe from which rings and for strips
shall be cut. The results from these rings and/or strips shall be kept
as 3 foundry record available to any purchaser who requires a report
of tests on the 2-inch by 1-inch bars. Any Talbot strip tests or ring
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tests made under this provizgion shall be at the expense of the mano-
facturer. 1f these supplementary Talbot strip tests and for ring tests
do not mect the requirements, the pipe cast in that heat or period, or
such & part thereof as may be agreed to by the purchaser, shall b
rejected.

(3-17.5) Meiked of Testing. The bars shal] be broken as beams by
placing them flatwise on supports 24 inches apart and applying. the
load at the center of the span,  The breaking load and the correspond-
ing deflection shall be ohserved and recorded.

{3-1?.5} Eﬂm;‘ﬂjrg O lrerred E:‘m.h'ny Loads and Defection:, The
bars shall be measured at the point of application of the loal and the
results corrected to standard 2 inch by 1 inch cross section by the
conventional beam formuls as follows:

Corrected breaking lead = obsgerved breaking load
multiplied by 7o
Corrected deflection at breaking = observed deflection at break-
ing multiplied by J
where b = measured width and
d = measured depth
of the bar at point of application of load

In the formula above the deflection and all dimensions are
inches.

(3-17.7) Requiremenis a5 fo Strength and Deflechion of 2 tnck by I
fitels Bars. In order to indicate acceptable metal, the corrected breaking
loads and deflections of the representative 2 inch by 1 inch test hars
for a given heat or peried interpreted as provided in paragraph 3-17.4
abowve, shall comply with such of the follewing tabulated requirements
as pertain to the thickness range within which fall the particular pipes
which are under consideration.

Tane oF Minimus CorpEctEn BeEakiNe Loaps & DerFLECTIONS

Minimus Cesler

Metal Thicknrus Baeakiog Laoad, Migimun Cenler Defectia

of Fipe, Inchan Founds at Breaking; Ioch
Below .61 1900 .30 - .0001 {Breaking Load — 1900)
61 to 90 2000 .30 4 0001 {Breaking Load — 2000)
61 to 1.60 2000 .30 4 .0001 {Breaking Load — 2200)
1.61 ta 2.50 2300 &0 4 0001 [ Breaking Load — 2300)

Naote: For thicknesses excesding 250 inches ihe Eorm of lest spocimen and
the test requirementa shall be as agreed wpon in tbhe puschase comiract.
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Section 3-18. Talbot Strip Tests and Ring Tests,

(3-18.1) Dimensions. Rings shall have 2 length equal to hall the
nominal diameter of the pipe unless the diameter exceeds 24 inches,
in which case the length of ring shall be 12 inches. Strips shall be
not less than 11 inches long and for 24-inch and larger pipe may be
cut from the least stressed portions of rings (see Sect. 3-18.4) after
the rings have been broken. The end 2 inches of the pipe shall not
be included in ring or strip.

Mote: To make both ring and strip tests on a pipe will
therefore require at the least (on 6 inch pipe) 16 inches of
pipe, at the most (on 20 inch pipe) 23 inches of pipe, and on
pipe larger than 20 inches, 14 inches of pipe.

(3-18.2) Methed of Fampling, The purchaser who has expressly
specified Talbot strip tests andfor ring tests as acceptance tests of the
pipe may select at random from each run, or heat, one or more pipe
from which test specimens are ta be cut,  In the absence of the pur-
chaser or his representative, the pipe from which test specimens are
to be taken may be selected by the manufacturer, If the purchaser
should wish to test the uniformity of a run or heat, he may divide it
into two or more periods and have a separate set of acoeplance tests
for pipe in each period,

(3-18.3) Defectie Specimens; Retests. 16 any test specimen shows
defective machining or obvious lack of continwity of metal, it shall be
discarded and replaced by another specimen selected by the purchaser.
If the test specimens first selected fail to meet the requirements speei-
fied herenafter and the purchaser permits a retest, at least twice the
number of specimens that failed shall be selected by the purchaser for
retest froma pipe cast in the same run or period.  In case a ring from
a pipe 24 inches in diameter or larger fails to meet specifications, the
purchaser may accept strip tests, two specimens to be cut from the
failed ring at points of low stress as described in Sect, 3-18.4, In
any case of retest the pipe cast during the run or period shall be accept-
able only when all refest specimens meet the requirements,  All retests
ghall be made at the expense of the manufacturer.

(3-1B4) Tallot Sirip Tests. Two Talbot strips shall be machined
longitudinally from each pipe selected by the purchaser for testing
by this method. If ring tests are also made and the pipe are 24 inches
or larger these Talbot strips may be cut from a part of the ring little
stressed in the ring test, ie, near one of the elements marked (a) in
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Fie. 3.1, Position frem which Talkot Sorip [s Cnt

Fig. 3.2. (See Sect. 3-18.48.) The strips in any case will be in cross
gection as indicated in Fig. 3.1, i.e., will have for their width the thick-
ness of the pipe and for their thickness 0.50 inch, Their length will be
the length of the ring, 12 inches; or, if not cut from a ring, at least 11
inches. These strips shall be tested as a beam on supports 10 inches
apart with loads applied perpendicularly to the machined faces at two
points 314 inches from the supports. The breaking load and the cor-
responding deflection shall be observed and recorded.

The strip shall be accurately calipered at point of rupture and the
modulus of rl.'|:|'.||:u:|'eI F;', shall be ealeulated h}' the dsual beam formula
which for this case reduces to the expression

The secant modulus of elasticity, £, in lb. per sq.in. shall be ecmputed
by the formula:

AT 2LAR

tay dy

E, =

Fic. 32, Assembly for Ring Tesz
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where B = medulus of rupture, [b, per sq.in.
E, = secant modulus of elasticity, 1b. per sq.in.
W = breaking load, b,
d = depth of strip in inches (intended to be 0,50 in.)
I = width of strip, inches {pipe thickness)
v = deflection of strip at cemter at breaking load, inches.

To be acceptable a Talbot strip shall have the modulus of rupture,
K, not less than 30,000 [b. per sq.in. and the secant modulus of elas-
ticity, E,. not more than 10,000,000 1b, per sq.in.  [E the results from
either strip are up to the specifications the test shall be regarded as
satisfactory.

{3-18.5) Ring Testz. Each ring shall be tested by the three-edge-
bearing method as indicated in Fig. 3.2, The lower bearing for the ring
shall consist of two strips with vertical sides having their interior top
corners rounded to a radivs of approximately 14 inch. The strips
shall be of hard wood or of metal.  If of metal a picce of leather belt-
ing about 3/16 inch thick shall be laid over them. They shall be
straight and shall be sccurely fastemed to a rigid block with their
interior vertical faces spaced at a distance apart as given in the
following table:

Tham, af Pigs Clear Space
12-ineh and saller L4 inch
16-1mch b 24-1nch inclusive 1 ineh
#0-imch and larger 2 inch

The upper bearing shall be a rigid wonden block, straight and true
from end to end. The upper and lower bearings shall extend the full
length of the outside of the ring. The ring shall be placed sym-
mietrically between the two bearings, and the center of application of
the load shall be so placed that the vertical deformations at the two
ends of the ring shall be equal.  If the ring 1% net uniform in thickness,
it shall be so placed that the thick and thin portions are near the ends
of the horizontal diameter. A record of the breaking load and the
corresponding vertical deformation of each ring tested shall be made.
In order to be acceptable the modulus of rupture computed from the
formula
Wid 4t

bt

sl be nod less than 31,000 0b, per sq. o, and the secnt modulus of
elasticity computed from the formula which follows on page 116,

£ = 0o
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e 0,225 W (d 4+ 1)* r 0,236 R(d + 1)®
bty ty
shall not excesd 15,000,000 Ib. per sq.an.
b = length of ring, inches
d = average inside diameter of ring, inches
¢ = average thickness of metal along line of fracture, inches
¥ = maximum vertical deflection of ring, inches
W = breaking load, in Ib.
R = modulus of rupture, Ib. per sq.in.
E, = secant modulus of elasticity, Ib. per sq.in.
The modulus of elasticity shall not be determined in rings from
pipe less than 12 inches in dianeter.

Section 3-19. Full-Length Bursting Tests.

By special arrangement between purchaser and manufacturer, the
bursting tensile strength shall be determined by testing full length
pipe (less amount cut off for ring and strip test specimens, see Section
3-18.1 and 3-18.2) to destruction by hydraulic pressure. Bells may
be removed to facilitate testing, A suitable means for holding the
end thrust shall be used which will not subject the pipe to endwise
tension or compression, or other parasitic stresses. A calibrated pres-
sure gauge shall be used for determining the bursting pressure, This
gauge shall be connected to the interior of the test pipe by a separate
connection from that which supplies water for the test. Unit tensile
strength in bursting shall be obtained by the use of the formula

Pd
R
Where: § = bursting tensile strength of the iron, Ibs. per sq.in.
P = internal pressure at bursting, Ibs, per sqin.
d = average inside diameter of pipe, inches
{ = minimum average thickness of the pipe along the
principal line of break, inches

Measurements of thickness shall be taken along the principal line of
break at one foot intervals.

The minimuam average thickness along the principal line of break
shall be obtained by averaging the measurements at the thinnest section
at & weight of two and at the adjacent sections on each side at a weight
of one each or if the thinnest section is at the end of the break, by
averaging this thinnest section measurement at a weight of two
and the measurements of the adjacent section and the next section at
a weight of one each.
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Table Mo, 3.1

STANDARD DIMENSIOMNS OF BELLS, SOCKETS, SPIGOT BEADS
and QUTSIDE DIAMETERS of PIT CAST PIPE FOR GAS
ahio WEIGHTS OF BELLS AMD OF SPIGOT BEADS
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Table Meo. 3.2

STAMDARD THICKNESSES, DIAMETERS AND WEIGHTS

OF PIT CAST PIPE FOR GAS

Dimensions in Inches = Walghts in Pounds
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Table Mo, 3.3
ETAMDARD THICKMESSES AMD WEIGHTS OF CAST IROM PIT CAST PIPE FOR GAS
MOTE: Theta weights ang fee pips laid without blocks, on 8o botiom trench, with fomped bockhill, under 3 feet of cover. For ofber conditicns ses
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Table Mo, 3.4
STANDARD THICKMESSES OF CAST IROM PIT CAST PIPE FOR GAS

vare Inch,

Thicknesses Include Allowances for Foundry Practice n?::cll Corrasion

Thickness in Inches, Working Pressure in Pounds per
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ASA
A21.4-1952

AMERICAN STANDARD

SPECIFICATIONS
for

CEMENT MORTAR LINING
FOR CAST IRON PIPE
AND FITTINGS

(A revision of ASA—ALL.4 - 1833)

SPONSORS

AsiErican Gas ASSoCTATION
AMERTCAN SocteTy ror Testinc MATERIALS
AuErrcary Warer WoRES ASSOCIATION

New Ewcrasp Water Works AssoctaTion
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ASA

AZ1.4-1952

AMERICAN STANDARD SPECIFICATIONS

for
CEMENT MORTAR LINING
FOR CAST IRON PIFE AND FITTINGS

Sect. 4-1—Portlomd Cement

. Portland cement shall meet all the requirements of Standard Specifications
for Type-2 Portland Cement of the American Socety for Testing Maberials,
ASTM, Designation: C 150, of Iatest revision,

Sect, 4-I—Sand

Sand shall consist of hard, strong, durable, uncoated, silicious particles,
Under the eolorimetric test for organic impurities it shall not produce o eolos
darker than the standard, anless it ks shown by adequate tests that the Inspuri-
ties cansing the color are net harmiul o the strength or other specified
properties of the finished lining. It shall lose not more than 3 per cent in the
decantation test, and not more than 4 per cent in bailing hydrochloric acid,
The saml shall be well graded from fine fo coarse s a5 to prodoce a lining a3
nearly as practicable of maximam density and minimam water absorption
eonsistent with the proportion of eement amnd the lning methods wsed, with
workability of the mortar and with the other specified properties of the lining
provaded that, when tested with standard sbeves, it shall meet the following
requirensents ¢

Far Cirmi
Total passing sieve having & ¢lear opening of the size nearest
to one-lall the specified minimism thickness of lning ... 104
Pasaing Mo, 5 sieve, aot more than 20
Passing No, 100 sheve, tot more than s 5

Sect. 4—-3—Accepted Specifications
The specified testa of sand shall be made in sccordanse with the Standard
Methods of the American Soclety for Testing Materials, of latest revision,
as fallews
Celorimetric Test: Standard Method of Test for Organic Tmpuri-
ties in Sands for Conerete. A 5. T.M. Designation ! C 4
Decantation Test : Standard Methedd of Test for Amoumnt of Material
Finer than Mo, 300 Steve in Aggregates, 4.5 T.M. Designation :
C 117,
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Salability in hydrochloric acid; Standard Method of Testing Bitu-
mrinous Mastics; Growts; and like Mixtures, AST.A. Desig-
nation: [ 147,

Sampling: Methods of Sampling Stone, Slag, Gravel, Sand and
Stone Block for use as Highway Materials, A.S.T.M, Desig-
nation : D 73, Sections 14 and 15,

Sect. 4-4—Water

Water for temipering the morlar and for curing the lining shall he potakle
water, as defined in L. 5 Treasury “Drinking Water Standards™ of latest
revisio.

Sect, 4-5—Morar

The mortar shall be an intinate and torowgh mixture of portland cement,
sandl aml water of the gqualities specified, and shall contain po other ingre-
dient ; except that, subject to the approval of the purchaser, other hvdeaulic
cements producing linings having lower water-solobility, less shrinkage or
atlier advantages may be substitubed for portland cement in whele or in part,
or other Ingredients may be incorporated in the mortar. Portland cement
mortar for linings not excesding onc-quarter inch in mimimmem thickness shall
contain pot bess than one part of cement to two parts of dry samd by
volume, (1}% i

Becl, 4-6—Preparation of Pipe ond Fittings for Lining

Al pipe amnd Gitings shall be thoroughly cleaned and sorfaces to be Tined
shall hea free from harmiul anwuats of !.lhrJ:Eﬂ.g'. Ereane, dErI.. liose samd, rust,
slag, sodn or osher flux, and from tar or other coating, and shall be entirely

free from sharp projections of iron which might reduce the thickness of the
liming. Beyuired hydrostatie tests dhall be made before lining.

Sect. 4-7—Method of Applying Cement Mortar Linings

The waterway surfaces of pipe and fittings shall be completely covered
with as nearly a8 practicable a vniform thickness of the specified mortar
enbirely free from halidays of wisihle bubbles of air amd thoroaghly compacted
throughout, Straight pipe shall be lined by the centrifngal process, combining
high speed spinning and vibraticn, or by some other process producing linings
wlich are equal to such centeilugal linings in aceuracy of surface contor,
smivothness of surface textore, density, low water absarplion, and freedom
from shrinkage cracks and loose spats. The consistency of the mortar and the
time and speed of spinning shall be so adjusted as o minimize the segregation
of the saml from the cement, amd to deliver the fnished lining free irom

® Numbers in parentbesis such as that above refer to moies followimg this
slandagsil,
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laktanee. Fittings shall be Yined by such process as will procluce linings equal,
as nearly a8 practicable, in the above enamersted respects to the linings of
straight pipe, Defective linings which have set shall not be patehed bt the
linings on small areas damaged in handling may be completely cut owt to the
meetal, with square edges, the adjoining fning thoroughly wet, and the bare
spi recoated by hand troweling or equivalent means and the patch cuared as
specifved in Section =12,

Sect, §=B—Bell 1o be Cleaned
A1 mortar shall be removed from the joint surface of the hell,

Sect. 4-8—Work to be Protected

The wark of lining the pipe and Attings shall be done in a building where
the products shall be protected from the direct rays of the sun, and from
exireme wenther conditions, syich &5 frost, rrin, «tc, The product shall not be
put omn the yard wntil the eement has set sulficiently wo avoid injory or damage
thiereto,

Sect. 4-10—Thickness of Lining

‘The thickness of linings for pipe and fttings shall be nowhere less than the
following for the respective diameters: 3 to 12 inches, 34 inch; 14 to 24
cteee, g ineh ; 30 to 48 inches, 5 inch. Linings may taper at the ends, The
length of taper shall be 38 short as practicable and shall not exceed two
inches. A plus tolerance of M-inch, bat no more, shall be permitted on all
sizes of pipe amnd Y-inch, but no more, on all sizes and patterns of fittings,
Linings of greater thickness will be furnished when specified

Sect. 4-11—Determination of Thiclness

The thickness of lining may be determined by imeans of spear measurensent,
using a hardened steel point not larger than Ma inch in dameter or by other
approved gage. If tested by spear mensurement the inspector shall pierce the
liming immediately after it is placed in the pipe, and before the mortar has
sef, at four diametrically opposite points of the pipe at bell amd spipot ends,
making two sets of measurements at each end. The first set shall noz be more
than 4 inclses from the respective ends of the pipe amd the second set shall e
made as far into the interior of the pipe as can readily be reached without
injuring the lining.

Sect. 4-12—Curing

Uniless otherwise specified curing shall be effected by the application of a
bituminons seal coating which shall cover and seal the cement mortar, This
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shall be applied while the lining is still moist. If the lining is not to be seal
coated it shall be kept constantly damp for at least 24 hours after the lining
is placed and as much konger as may be necessary to control separation sl
cracking. {2) No pipe or fittings shall be shipped until the lining is thor-
oughly sei and hard

Sect. 4-13—The Finished Lining

The linings of both pipe and fwings, after curing and drying shall neet

the following requirements:

(m) Swrfoce gud comtenr, The lintng shall have a hard, smooth surface and
shall be free from noticeable ridges, corrugations, elevations and de-
pressiens, The linings of pipe shall e cylindrical ; the linings of fittings
shall be as pearly as practicable of aniform thickness throughout and
shall afford smooth waterways

ib) IFaler absorption, When tested for water abssrption in accordance
with Standard Specifications for Cement Concrete Sewer Pipe, AST.M,
Designation : C 14, of latest revision, the lining shall show an absorption
not excesding 12 per cent of its dey weight. Samples for this test may be
froas Hndnga placed for this purpose in the bell, provided that such lindngs
are of the same thickness amd mix, placed and compacted at the same
Hime and by the same miethods, amd mhju:bﬂi to the same nn'ing' ns the
linmgs of the waterways, Samples at time of tests shall not be more than
30 days older than the most recently placed of the linings in the shipment
or arider which they represent. (3)

{e} Crocks and loose spote. Pipe showing any loose spot meeasuring 12
inches or more in greatest dimension, or amy erack over 9 inches
lesigrth, or any crack of any length standing open perceptibly, shall he
rejected, Surface crazing shall not be canse for rejection. (4)

Soct, 4-14—Outside Coating
Any coating which is to be applied ta the oarside of cement-mortar-lined
pipe or fittings shall be speciied in the agreement made at the Hnwe of purchase,
Mo pipe or Rttings for water works service shall be fornished without
protective coating unless specifically ordered by the parchaser,

Beet, 4-15—FBiluminous Seal Coal

ta)} The Bitimwinons Seal Coad, atter drying for 4B hours, shall have na
deleterions effect upon the quality, color, tnste or ador of potable water
which has been standing for 42 hours in the pipe. (33 The seal coat shall
pdhere tenaciously to the mortar lining at all peints. The seal coated pipe,
when tested in aecordanee with Secton 4-15(b) shall nat impart to the
waater more than 25 parts per million of hardness, nor more than 25 parts
per million of total alkalinity, nor any caustic alkalinity,
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{b) Method of Testing. Except as another form of specimen amd test [s
agreed upon by the parchaser and manafsctaeer, the sample shall be a
G-inch length of 6= or B-inch pipe, lathe-cut at both ends. The specinsen
shall be cut from o pipe whose lining 18 of the same age and which has
been lined, cured and seal-coated in all respects like the produoct which it
represents, the seal-coat being applied 48 howrs prior to the test,. 'With
this form of specimen the test shall be made by bedding the specimen on
end in a shallow pan of melted paraffin, allowing the paraffin o cool,
Alling the pipe nearly to the top with distilled or demineralized water at
laboratory temperature, aml covering with a glass plate en a seal of
vascline, The water shall have an electrical resistivity (or resistance)
exceeding 30,000 ohm-centineters, or it shall contain not mare than 10
parts per million of the bicarbonates, ehlorides and sulintes of potassiam,
sadium, ealelnm and magnesium, ansd it shall contain aot mere than 3.0
parts per millon of free carbon dioxdde at the time of flling the test
specimen, The water shall be changed and tested after 24 hours contact
on each of three successive days, amd on each test shall be free from
ohjectionable color, taste and odor, and from hardness and alkalinity in
excess of the limits specified in Sect, 4-15({a), Determinntion of hardness
and alkalinity shall be made by methods preseribed in Standard Methods
of Water Amalysis of the American Public Health Association and the
American Witer Works Association, most recent cdition. The punﬂu_ﬂa:r
shall indicate in his request for bids the namber of tests and test speci-

mens required, At the porchaser’s option, this test may be made by him
1-r.ilh the water with which the pipe is to be 1sed,

Sect. d4-16—Frequency of Teals.

A recond of all speelfbed tests shall be made and retained for at beast one
year. This recard will be available to the purchaser at the founcry. If written
transcripts of the test results or any additional tests are desired, this fact shall
be woted on the order,

The severnl tests shall be made with at least the following frequencies:

Cemend, {See Sect. 4=17 The manufacturer's analyses and physical tests of

the cement of each shipment.

Samd, {See Sect. 4-2) One sieve analysis on each earload os, for sand

otherwise delivered, one sieve analysis for each 50 toms.

The colarimetric, décantation and }r_l,rdrvnch!nﬁ: acid tests of sand from
an established source of supply, once each & months ; for sand from a new
soiarce nok Jess often than onee & month for period of 6 months,

Determimation of Thickaesr, {See Sect. 4-11) One test for each 100 ppe,

well distriboted among the different sizes produced,

Water Absarpifon. {See Sect, 4~13(h} ) One test p month, well distribuged

among the different thicknesses of lining produced,

Bituminous Seal Coat, (See Sect. 4-13) Leaching Test once a month on

pipe selected at randam fram regular production,
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NOTES

{ Thecar noter are wob parfs of be grandard, bud gre given for dnformation ondy.j
(1% The provasson fos the uie of cements other than standard portkand and for
ather modi ions of the morar, subject to the approval of the rd:n.l.:r |:u:rr.|:||l.|
taking .ndl.'l.n'h,g:tu-i any useful resalts of the development of
of ppecizl properiies,

{2) The purchaser who ks buying cement-moriar-lined pipe for use with o water
that i3 eorrosive to calcium carbonate, such &s A soft water of low allalindty and
lew pH, is advised, before omiiting the seal ooat, 1o satisfy kimself by appropriate
test that the lining !.n:- be. Ihm[u‘rml will mot imgart objectionalbie har or alka-
linity to the water, conrd fhe amommi of corcilietion an tee proposcd fipe J'r.lr
and ke amonil o Ill'mlﬂ E ilf:frun'! radr Hml kr iz tﬂrﬁnr.rd todo. The
ol Section 4=15(k), nru.lltung: the seal coat and substitnting for dissilled water ﬂ'u:
waler with which the pipe is to be gsed, is suggested as o convenient form of tesl.

Ancaber advartage of the seal coat i in profonging the life of the lining.

(3} The water absorption of coment-mortar Heings which have been exposed to
the atmosphere diminishes with increasing age of the liming, hence the 30 day Timat
so that the sample tested shall be reasomably representative of the |-I1.[::||:nu1L

(4} Whitewash may b= e o protect from the heat of the sun wlw;h
tends to expand the pipe away from the Hnﬂu;_i-’?ewn-mt moriarlined pgc
ke stareld for & | tiene aloeg the trench or in the purchaser’s yar

that the wh sh be maintained on all sides mﬂu I
for whitewashing varies with the size of the pipe, the climate and ::tthhl_"' ut'hl!'i' ol
conditions, Fipe 16 :rl.rJ'hu in diameter and larger are more likely to nead whites
wishing than smzller pipe.

(5} The follawing test for tendency of g seal coating material to impart color,
taste, and odor 1o the water has brem ased 1 A 27 % 37 x 67 block of the mortar to be
usedl im lining the pipe is dried, '[I-Ii'nhﬂ] and expaned to the air for 48 Bourd: o s
Ehesy :rll.n:nl:rﬂlvmdwnﬁam]mn!lhrmudﬂnpm‘ﬂulﬂ!mmh‘
el in cubic inches, 10 twice the area of the block in sgmare inches [ the volumes
area relation of an B-mch pipe). After 48 hoars st laborajory femperature it is
testedd for ealar, taste and oder,

By -|:I1:.|1;|;|r|g: the water and testing for hardness, fotal and causiic iﬂ:-l“rll'l.j' fare,
say, 3 successive days, amd thereafier at longer intervals, an indicaticn of the
pratective vakhine of 1he seal cost may be had




128 Hondbook of Cast Iron Fipe

A21.6-1952

et American Standard Specifications
: ; for
' CAST IRON PIPE CENTRIFUGALLY CAST
= IN METAL MOLDS,
| FOR WATER OR OTHER LIQUIDS

SPONSORS

AsErICan Gas AssociatTion
AMERicAN Society FoR TEsTIRG MatemiaLs
Auxzrrcay Watex Worrs Association
New Encrasp Water Wonks Association



A.5.A. Specifications 129
Tahbla of Contents
Bpecificatlons—pp, 130-135
1 e E1 o=
E:I:uuilm rer gt e - g—_;!. Em MTImn-:ﬁﬂ-r ............. hli
On 0f 398 cassasunanmrannra ,‘lf:l'ﬂll.l.ﬂ-l’.‘ BEE cconsmsmmremnnmEia
C:uirlg:wul P|p-:ﬁ‘°f-.- N T e R T 6-15

Quality of Inda ciavincrmsreissesssss th=d
Crmabity of Casiings coerviavniamnnnnns B9

Linings snd Exterbor Coatings ...... 641§
Acceptarce Tests [or Physsesl Propers

Foendry Recomds ..ooooveiiannnnan &5 (N e R
o e ] e i o i i
e Rl cidsiesnian LaE LA W
I“’“‘i':c'ﬁ"',.;"‘f. ':”"“"“""‘"’H‘“ o9 Additional Tests Requiced by Purchaser 6-19
Pipe to ba Delivared Seund. ... 0000nn f-10  Dedective Specimens and Fetenls oocis =20
[T o - carsrnneneen 611 Redoction of Plpe coovrniainninnen =2
Th[l!f'l.ﬂﬂ'l or mﬂm Fﬂmlll:-hd. I-r-miti'ﬂl hiutlm EEEEE R E LR R i‘ﬂ
WarlWiBOnE «scesnravnsrnnnrnnnnss B-I2
Appendiz—pp, 136-138

SES 518
Talbot Strip Terll o vvuserscosaonsios b=l 1'1:|'Il1I.m.u'l]1- Barsting TefS sucsansay G-Ad
“I.HE T'EFL‘I ------------------------ ﬁ—\-lil2 Mﬂl‘m CAVArEEREntS socvamninrrs H‘

Tables—pp. 135-146

Table Gl—5tandard Dimensions of Belby,
Sockets and Oetslde Diameters—and
Weighis of Belli—ef Fipe Centrifugally
Casn in Motal Molds,

Table 2—S1andard Thickmesses, Diamsstirs
and Weighis of Pipe Cemieifugally Cast
in Medal Malds,

Table § J=Standard Thicknesses and Welghts
of Pips Centrifegally Cast Bn Metal
Malds (Classes 50=1350, laid without
blocks, om Ha-boitens  trench, with
tamped hackfill, under 5 . of cover).

Table f4—Siandard ‘Thickeneises of Plpe
Centrifugally Cast im Metal Maolds {foe
lnyi=g conditions A, B, C and D), pris
e 50350, amd 3, 5 asd B . of cover,

Wom 1=Tabls showing  additlonal
thicknesses requireil for greater depihs of
cover and otler eonditions of laying will
be found in ASA AL,

Nurg 2=Llsers of these inhles afe cxig-
thoned fo select fittings baving proper
socket dimensions and thicknesses saited
to the pressures. Pi specifind in theae
fables have enitsiide diameters which will
chamber eorrectly with existing standands
far pipe and fiftings.

Users of this document should make reference to “American Recommended
FPractice Manual for the Computation of Strengih and Thickness of Cast Iren
Pl'.p-:"" (ASA ﬂl.!}l far ﬁ:rm]ﬂr:l!z inforntion l;nrhp:ming' the conditions which
various thicknesses of pipe are designed to mect, The foreword of the Mamsal
also containg a statement regarding the listory of the specifeations and relecences
to other related docaments,
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ASA
A21.6-1952
American Standard Specifications for
Cast Iron Pipe Centrifugally Cast in Metal Molds,
for Water or Other Liquids
This rpecification covery cagsl from pipe centrifugally cost im mertal
smnfas.
Bag, B-1—Definitions Beo. §-23—Deseription of Pipe
Puirchaser.  Wherever the word The pipe shall be made with bell

“puarchaser™ i3 voed berein, it shall be
understood 0 mean the actual par-
chaser of the pipe or his authosized
agents acting within the scope of the
duties entrusted to them.

Heat, A heat is a period during
which a cupola or furnace i operated
continoously.

Run, A run is a pericd of one or
mare shifts during which a shop 1s op-
erated eontinuansly.

Mixture of Irem. Mixtyre of iron
is & combination of pig irom, scrap,
coke and other raw materials charged
o a cupols or furnace to give a de=
sired composition of irom; or a com-
bamation of molien iron from one or
more sources, made in a forehearth or
ladle to give a desired composition of
ron.

Sowrce of from. A source of iron
is a eupola, furnace or forchearth from
which iron is delivered to a transfer
or pouring ladle.

Forehearth. A forchearth is a re-
fractory-lined receptacle for the tem-
porary storage of meltén iron from one
or more cupolas or furnaces.

and spigor ends, plain ends or such
other type of ends as may be agreed
upon at the time of purchase. Fipe
with bell-and-spigot ends shall con-
form to the dimensions and weights
shown in the tables given in this doc-
ument. Fipe with other types of
ends shall comply with the dimsensions
agrﬁ:d upo, but m all other respects
shall fulfill the specifications herein-
after given. Pipe shall be straight and
shall be true circles in section, with the
imner amd outer surfaces concentric.
Pipe shall be cast at least 1Z it in
nominal laying length, This type of
pipe is commonly made at present
{1952} in 12- and 18-ft. lengths

Beoc. (—3—Casting of Pipe
_ The pipe shall be centrifugally cast
in metal malds, amd after withdrawal
from the molds pipe shall be feat-
treated to mect the requirements of
this specification,
Beg, B—4—Quality of Iron

=1, All pipe shall be made of
cast irom of good quality, and of such
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character and g0 adapted in chemical
composition to the thickness of the
pipe to be cast, that the iron in the
pipe shall be strong, tough, resilient,
of even prain and soft enough for
satisfactory drilling and cutting, and
it shall ecmply with the physical speei-
fications given in Sec. 6-17 and 6-18.
The metal shall be remelted in a
cupola or other suitable furnace.

6-4.2. The tron in the pipe shall
not contain more than (L% per cent
of phosphorus nor more than 0,12 per
cent of sulphur, Samples for chemical
analyses shall be takes by drilling com-
pletely through from skin to skin either
RCCEPAnCe Lost SpeCimens o specimens
cast for this purpose, but oot 1o exceed
three specimens per heat of approxi-
maately ¢ight bhowrs. In ease of dispute,
analyses will be determined on samples
taken from the pips in question.

Beo, 6-5—0Qmnality of Castings

The pipe shall be smooth, free from
seales, lumpe, Misters, sand holes, laps
and defects ol every nature which wie-
Bt them for the use for which they are
imtended. No plegging, illing, burn-
ing-in or welding will be allowed ex-
cept as permitted by the purchaser.

Beo, -6—Foundry Records

A record of the results of the fol=
Jowing tests shall be made and re-
tained for at least onc year. Upon
request such record will be available
o the purchaser at the foundry. If
written transcripts of the results of any
of these tests are desired this fact shall
be noted in the order for pipe, naming
the tests of which transcripts are de-
sired. The methods of testing and the

dimensions of all test specimens are

given in the Appendix,

6-6.1. Chemical analyses. Chemi-
cal analyses of each iron miccture used
directly in the pouring of pipe, ab-
tained as in Sec. 6—4.2, shall be made
for silicon, sulphur, manganess, phos-
phorus and total carbon during the
Brst hour and at intervals not to execed
thres hours throughout the heat. If
pipe are poured directly from the cu-
pola, chemical analyses shall be made
of irgn from the first and from the last
ladle. If the mixture is changed one
or mare times during & heat in order
ta produce a different irem, the time
of taking samiples shall be varied in
such 3 way as 1o obtain representative
tests of the iron at least at the begine
ming and end of each pericd during
which the iron is intended o be cons
gtant o guality.

=62, Powring lewiperatures, The
pquring' temperature of the iron shall
be taken at the casting ladle for each
size of pipe at least once each hour.

6-6.3. Hardueer tests,  See Sec.
G=172 and Appendix Sec, 6=-Al—Tal-
bot E.'Ir.ip Tests,

6-6.4, Talbot sirip tests, See See.
=171,

6-6.5, Periodic ring, strip and full-
f.pfrgm mhr;h'ng fests. See Sec, 6=17
and 6-18.

Boe. 6-T—DHarking Pipa

Each pipe shall have the weight and
class designation conspicucusly painted
o it In additien, each bell-and-
spigot pipe shall have distinetly cast or
stamped on the face of the bell the
manufactorer's mark and the year in
which the pipe was cast. When speci-
fied by the purchaser. the manufae-
turer's mark, the year in which the
pipe was cast and initials not exceeding
four fn number shall be distinctly cast
on the face of the bell. The sive of
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Tetters and fipures is to be as large as
practicable. Pipe with ends other than
bell and spigot are to be marked as
agreed upon &t the time of purchase

Bee, B-E—Inspaction by Purchaser

681, Fower of puercheser to e
spect.  The purchaser shall have free
accest ab all times to all parts of any
manufacturing plant which concern the
manufacture of articles to be made for
him. He may inspect the material,
pattern work, molding, casting, heat-
treating, coating and lining of the pipe.
The forms, sizes, uniformity and con-
ditions of all pipe hesein referred o
shall be subject to his inspection and
spproval, and he may reject, withouat
subjection to hydrastatic test, any pipe
which is mot in conformity with the
specifications or drawings. Any pipe
rejected shall be so marked and any
puarks pertaining to the purchaser shall
be chipped or erased from such pipe.

682 Marufaciurer fo furnish men
and seaderialy. The manufacturer chall
provide tools, testing equipment, mate-
rials, labor and facilities necessary for
the required testing, inspection and
wetphing of the pipe at the foundry.

6-3.3. Repord of purchaser’s insfecs
tios, The parchaser shall mabe writ-
ten report daily to the foandry offecs
of all pipe rejected with the causes for
rejection,

Boo, 6-8—Inzpection and Certifica-

ton by Mamafacturer

Should the purchaser have no in-
gpector at the works, the manufacturer
ghall, if required by the purchaser, for-
nish 4 sworn statement that the indpec-
Hon and all of the tests have been made
and met os specified. I written tran-

seripts of any of these test results are
required, inclading chernieal tests §f
desired, a request specilying the tests
of which transcripts are desired shall
accompany the order,

Sec, 6-10—Pipe to be Deliversd
Bound

All the pipe shall be delivered in all
respects sound and in conforimity with
these specifications. The inspection
shall mot relieve the manufacturer of
any of his obligations in this respect,
and any defective pips which may have
passed the purchaser at the works or
clsewhere shall be at all dmes Hable to
Il:j-l:nc";iun when discoversd, until the
final completion and adjustment of the
contract provided, however, that the
manufacturer shall ot be held liable
for pipe found to be damaged after they
have been accepted at the agreed point
of delivery, unless there shall be un-
mastakable evidence that the casti
was originally defective or da.rnag:E
before acceptance. Care shall be taken
in kandling the pipe net to injure the
coating or lining, and no pipe or ather
material of any kind shall be placed in
the pipe during transportation or at
any other time after they have received
the coating or lining.

Boo. B-11—Cut Pipe

Defective spigot ends on pipe may
be cut off in a manner which will pro-
duce a square end.  Not more than 10
per cent of the total mumber of pipe
of each size of a given order may be
shipped as cut pipe. Such cut pipe
when cut from 12-ft. lengths shall have
a nominal laving length of not less than
11 fi; pipe origimally of 16-ft. or
greater bength shall not be cut more
than 2 ft.
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Bes. 8-12—Tolernnces or Maximum
Permitted Wariations

6-12.1. Pipe and sockel dimmeters.
Chutside diameters of pipe barrels and
spigot ends, and inside dinmeters -of
sockets, shall be kept a5 nearly as
praciicable to the specified dimensions,
The inside dimmeters of the sockets
and the ontside diameters of the spigot
ends shall be tested with circnlar gages.
Toleranees or maximmim permitted var=
iations from standard dimensions are
listed below :

Mom. Fipe Diam. Taleramovs
AL 8.
=12 =005
14-24 :EIJ.I?!
G=122. Thickners. The minus tol

eramoes from standard thickness of pipe
apd dimensions o, b, ¢ and £ of the
bell are as follows :

Nom. Fipe Diam, Mimus Tolerance
£, i,
=B 0.05
iG-13 0,06
14=24 003

Hote: In pipe barrel thickness, tol-
ETATCES IZI'IIF.ZWUL greater than those
listed above shall be permissible over
arcas not exceeding 8 in. in length in
any direction,

6-123. Weight, The weight of no
single pipe shall be less than the noni-
mal tabulated weight by more than 5
per cent for pipe 12 in. or smaller in
diameter, nor by more than 4 per cont
for pipe larger than 12 in. in diameter.
The total weight of any order af 25
tons or more: shall not be more than
2 per cent under the total nominal

wn,ght. The total excess weight 1o be
paid for on orders of 25 tons or maore
shall not exeeed 2 per cent of the

nominal welight and on orders of less
than 25 tons shall not exceed 5 per
cent of the nominal weight An order
is hereby defined as incleding all the
pipe ordered under the terms of o spe-
cific contract or purchase order or a
single order placed under the terms
of & standing contract. Unless other-
wite specified in the conbract, & toa
ghall be 2,000 1b. aveirdupois.

Bec. 0-13—Cleaning and Inspecking

All pipe shall have fins and other
rotphinesses chipped or ground off and
shatl be theroughly eleaned, eheeked as
to dimensions and also subjected to a
careful inspection and a rolling test,
before being coated or lined.

Beo, B-14—Hydrostatic Test

Each pipe shall be subjected to a
hydrostatic proof test. This test may
be made either before or after a hot
or cold bituminouns dip or paint has
been applied but shall e made before
the eement mortar lining or any other
gpecial lining has been applied to pipe
for which such Holng is specified,

The pipe shall be under the test
pressure for at least one-half minute.
Any pipe showing defects by leaking,
gweating or otherwise shall be re-
jected. The test pressures shall be in
accordance with the talibe appeariing on
page 1M,

Bec. 6-15—Weighing

Each length of pipe shall be weighed
and the weight phinly marked on the
outside or inside of the bell or spipot
end. Pipe shall be weighed before the
application of any Hning or coating
other than hot or cold bituminous dip
or paint.
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Tulls of Hydreutatle Fest Prezanrnn

Ko Pipe  Nom. Darrel Tt
Dism, Fressura

. ¥, P

3-12 all thicknesses 200

14 0.57 and lesa 400

14 0.58 and over S0

14 080 and beas A0

1] 041 and over )

1% .45 and feas &00

18 Q.66 and cvar 500

20 00 and less 40

20 71 and ever 500

4 0,75 amd lesa 400

24 i0.78 and ower 500

Beo, 8-18—Linings and Exterior
Coatings

Any particular lining or coating
which is to be applied to the pipe
shall be specified in the agreement
magde at the time of purchase, Sepa-
rale spocifications for & coment-mortar
lining have been provided in connee-
tion with these specifications for pipe
See specification ASA AZL4
Mo pipe or specials for waterworks
service shall be furmished withoot pro=
tective coating unless specifically ar-
dered by the purchaser,

Beoc, 0-1T—Acceptanca Tests for
FPhyaieal Properties
The standard acceptance tests for
the physical charactenistics of the pipe
shal]l be as follows:

G, $=IF J—Talber Sirip Terls

Talbot swrip tests shall be used to
derermine the acceptability of 3-in. to
24-in. pipe for modulus of rupture and
secant modulus of elasticity.

17.1.1. Somphing. For sampling,
every Tun shall be divided into pericds
of approximately three hours each, and
at least one sampbe shall be taken dur-
ing each three-hour period. The sanmi-

ple for the first period of the run shall
be taken duoring the first hour or, if
casting is direct from the cupols, from
the first ladle. Samples shall be taken
0 that each size of pipe cast for two
hours or longer during the ren and
each mixture or snun::;! irom used for
two hours or lenger during the run
shall be fairly represented.

1712, Method of testing. The
methad of testing Talbat sirips is
given in Sec. 6-Al of the Appendie.

17.1.3. Ar:.l'ﬁ]'ﬂnﬂ' eafues.  The
mcceptance values for tests on Talbot
strips from 3-in. to 24=in. pipe shall
be as follows:

Modulus of rupture: 40,000 pst. mini=
ETYLET)
Secant modulas of elasticity : 12,000.-
000 i, maxinnm
If the modulus of elasticity excesds
12,000,000, the modilas of ruptars
shall excceed 40,000 in at least the same
FICpoTiion.
Fee, 6=I72—Harduess Tests

Cm the owtside of each pipe a hard-
mess determination shall be made with
& pastable instrument. The Rockwell
hardness number or its equivalent shall
not exceed B=93, using a ball having a
dizmeter of 139 mm. (7% in.) and a
weight of 100 kg. (2205 b}, Any
karder pipe may be re-heat-treated
w meet thiz requirement. For the
purposs of the foundry records (See.
6-6.3}), hardoess tests shall be made
also on Talbor sirips as noted in the
Appendix under *Talbor Strip Tests™
—viz.,, & Fockwell hardness test ap
three well distribured podots each on
the outside of the pipe and on oae
mn:d face shall be made and re-

Bec, 8-1B—Periodic Ring Tests and
Full.Longth Bursting Tests
The manufacturer shall periodically
make such bursting tests and ring tests
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in conjunction with strip tests that he
can certily the design wvaloes of ithe
modubus of rupture (40,000 pai.) and
the tensile strength of the iron in the
pipe {18000 psi.}). These tests shall
be made in aocordance with dimensions
gnd methods given in the Appendiz.

Pipe for these periodic ring and
bursting tests shall be o selected that
they will be representative of the sizes
and various thicknesses of each size
cast, Ring tests shall not be made on
S-in. and 4#-in. pipe.

Tests of Talbat strips cut from the
ring and hardness tests as provided in
the Appendix shall be made in con-
junction with ring and bursting tests,
At least three Talbot strips shall be
tested from each burst pipe and one of
these strips shall come [rom the ming.
For pipe for which rings less than 104
in. long are used, the Talbat strip shall
eome [rom parts other than the ring,

Tests and records shall include the
modulus of rupture of each strip and
ring, the modulus of elasticity of cach
strip and of each ring 12 in. and larger,
and 2 hardness test on all strips.

At the purchaser’s request, the man-
ufacturer shall {urnish & written tran-
script of ring and bursting tests and
tests on Talbot strips made in connee-
tion therewith for a period not ex-
ceeding one vear and for such sizes
a5 requested.

Boe. G-18—Additionn] Testa Ee-
guired by Purchaser

If more or other tests than those
provided in these specifications are re-
quired by the purchaser, such tests

;Elheapetiﬁt&inm: imvitation for

Boe. -20—Defective Bpecimens and
Betests

Ii any test specimen shows defective
machining or back of continuity of
metal, 1t may be discarded and re-
placed by another specimen. If any
sound test specimen fails 1o meet the
specified requirements, the purchaser
may permit & retest on two additional
gound specimens from pipe cast in the
same period a3 the specimen which
failed; both of the additiomal speci-
mens slall meet the preseribed ests
to be acceptable.

Bec, 8-21—Rejection of Pipe

If any routine chemical analysis fails
io meet the c¢hemical requirements of
Sec. 642, or if sny acceptance teat
fuils 1o meet the peginresents of Sec,
G=17.1.3, 6=17.2 and 6=20, the pipe cast
in the period shall be rejected except
as subjeck to the provisions of Sec
622,

Beo, 6-22—Limiting Rejection

The manufacturer may limit the
amount of rejection by making similar
pdditional tests of pipe of the same
size as that rejected until the rejected
kot is bracketed in order of manuaine-
ture by two acceptable tests. 1f a
period is rejected, the acceptability of
pipe of different sizes from that re-
jected may be established by making
the routine acceptones bests for these
sizes.
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Appendix*®
Table of Contents
Sex, 6-Al—Talbot Strip Tests
Sec. G-AZ—Ring Tests
Sex, 6-A3—Full-Length Bursting Tests
Sec, GeAd—Deflection Measurements

Tables t

Table f.1=—Standard Dimensions of Bells, Sockets and Chutside Dameters
—and Weights of Bells—af Pipe Centrifugally Cast in Metal Molds,

Table 6.2—Standard Thicknesses, Diameters and Weights of Pipe Cene
trifugatly Cast in Metal Malda.

Table 6.3—Standard Thicknesses and Weights of Pipe Centrifugally Cast
in Metal Molds.

Table 6.4—Standard Thicknesses of Pipe Centrifugally Cast in Metal Molds,

* This Appendix 15 a part of ASA AZlS6—American Standard Specifications {or
Cast Irom Pipe E'cntrifu,g-.l.rlgllc::l in Metal Molds, for Water ar Other Lignids.

1 Daia oo thicknesses required for greater 5 of cover and comditfions of I.IE;IIE'
oiber than those assumed o the following tables will be foend i Appemdix 15 o
ASA A2 l—American Recommendded Practiee Manizml for the Computation of Sirength
and Thickness of Cast Iron I'ipL

; L':_:_n: of the fallowing r.!hlu are cautioned m_u-lnd. ﬁ:ll.l.'ng::l having E:‘pn' socket
dlimsensians and thickeesges sudtad to ihe presseres. Fipe specified in these tables have out-
ilde diameters which will chamber carrectly with existing stambards for pipe and Bitings.
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Bee., 6-A1—Talbot Strip Tests

Talhat strips (Fig. 6.1) shall be ma-
chined longitudinally from each pipe
gpecimen selected for testing by this
method. These Talbot strips may be
cut froma part of the ring little stressed
in the ring test—ie, near one of the
clements marked o in the lustration of
the ring test {Flg 6.2). The sirips in
any case will be in cross section as in-
dicated in Fig, 6.1—ie, will have for
their width the thickmess of the pipe
and for their depth 0.50 in. Their
length shall be at beast 104 in, These
strips shall be tested as beams on sup=
ports 10 in. apart with loads applied
perpendicularly to the machined faces
at two points 3} in. from the supports.
The brenking load and the deBection
shall be observed and recorded. For

Tt
Thickrs
Siin,
Bezmy
Fra. 6. Paosition From Which Talbat Serip
Is Cut

prrposes of Sec, 6=H.3—Foundry Rees
ords, a Rockwell hardness test at thres
well distributed points exch on the out-
side of the pipe and on one machined
face shall be made and recorded.

The strip shall be accurately cali-
pered at the point of rupture and the
madulus of rupture, K, shall be eabei-
Tated by the usual beam formula, which
for this case reduoss to the expression

10w
i
The secant maculus of elasticity, E,,

in pounds per muare ||:rr_'l'|,, sleall be
computed by the [ormu
21.3.]!

okl

R=

137

I the above formulas, K i3 the modu-
lus of rupture {psi.), E, is the secant
muduiu.i of elasticity (psi.), W is the

m?: load (Ib.), d is the depth
{m ) of the strip {intended to be 0.50
in.}, ! i3 the width {in.) of the steip
{pipe thickness) and y s the deflecifon
{in) of the strip at the center at
breaking load.

Sec. B-A2—Ring Tests

The maximom length of any ring
ghall not excesd 12 in.; for pipe 14 n,
and larger, the minimum lenpth shall
be 13} in.; for pipe 12 in. and smaller,
tlee minimum length shall be one-hali
the pominal diameter of the pipe. Each
ring shall be tested by the three-edge

T L

Feo 62, Assembly for Ring Test

bearing method as indicated in Fig. 6.2,
The lower bearing for the ring shall
consist of two strips with vertical sides
having their interior top comners
rounded to a radius of approximately
§ in. The strips shall be of hard wood
or of metal, If of metal, n'[.u-:-:en:-f
fabric or leather approximately f in,
thick shall be kaid over them. They
shall be straight and shall be securely
fastened to a rigid block with ther
interior vertical faces the fellowing
distances apart:

Hom. Fipe Bearing Surip
Diiam. Spading
iH. in.
3132 |
1424 1
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The upper bearing shall be an cak
block, steaight and true [rom end to
etid. The upper and lower bearngs
shall extend the full length of the ring.
The ring shall be placed symmetricaliy
between the two bearings, and the
conter of application of the load shall
be so placed that the vertical deforma-
tion at the two ends of the ring shall be
approximately equal, I the ring is not
uniform ia thickness, it shall be 0
placed that the thick and thin portions
are near the ends of the horizontal
diameter.

A record of the breaking load and
the vertical deformation of each ring
tested shall beomade. The modulas of
rupiure and modulus of elasticity are

coenputed from the formulas:

Wid + 1)
Byt
0.235Wid + 1) _ 0.236R{d + OF
iy iy
i which R s the modulis of rupture
(psi.); W is the breaking lead {ih.},
d 15 the averape inside dinmseter (in.)

of the ring, ¢ & the average thickness
(in.) of metal along the lime of frac-

R o= 005

E =

ture, b is the length (in.) of the ning, |

E is the modulus of elasticity (psi.)
and y is the vertical deformation {in.)
of the ring at the center,

Boc. G-AZ—Full-Length Bursting
Tasts

The bursting tensile streagth shall
be determined by testing fuli-length
pipe (less the amount cut off for ring
and strip test spectinens) o destruc-
tion by hydraulic pressure.  Bells may
be removed to facilitate testing, A
suitable means for holding the end

thrust shall be used which will not sub-
ject the pipe to endwise tension or com-
pression, orf othér parasilic stresses,
A calibrated pressure gage shall be
used for determining the barsting pres=
sure. Thiz gape shall be connected o
the interior of the test pipe by a sep-
arate conmection from that which sup-
plics water for the test. The unit
tensile strength im bursting shall be
ohtained by the wse of the formula

Pd
J-E'

in which 5§ i the bursting tensile
atrength (psi) of the iron, P iz the
internal pressure (psi.) at bursting, d
15 the average inside diameter (in} of
the pipe and § is the minimum average
thickness (in.) of the pipe along the
principal line of break.

Mezsurements of thickness shall be
taken along the principal line of breal
at 1-ft. intervals,

The minmum average thickness
along the principal line of break shall
be obiained by avernging the measure-
ments gt the thinpest section at a
weight of two and at the adjacent sec-
tions on cach side at & weight of one
each: or, if the thinmest section s at
the end af the break, by averaging this
thinnest-section  measurement at &
weight of two and the measurements
of the adjacent section and the next
section at a weight of one each,

Bea, f=Ad=—Deflaction Measnrements

All  deflection  measurements  re-
quired by these specifications shall be
that of the specimen and shall not in=
clisde any compression of the supperis
or loading blocks, or backlash or dis-
tortion of the testing machine,
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ASA
A21,7-1952

American Standard

SPECIFICATIONS

for

CAST IRON PIPE CENTRIFUGALLY
CAST IN METAL MOLDS
FOR GAS

S5PONSORS

AMERICAN (GAS ABSOCIATION
AsERICAN SocieTy For TEsTING MATERIALS
Awmerican Water WorKs AssOCTATION
NeEw ExcrLanp Water Works AssociaTion
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ASA
A21.7-1952

AMERICAN STANDARD SPECIFICATIONS
for
CAST IRON PIPE CENTRIFUGALLY CAST
IN METAL MOLDS FOR GAS

This specification covers cast iron pipe centrifugally cast in metal
melds for gas.

Section T=1—Definitions

Purceaser. Wherever the word “Purchaser™ is used herein, it shall
be understood to mean the actual purchaser of the pipe or his
authorized agents acting within the scope of the duties entrusted
to them.

Hear., A heat is a period during which a cupola or furnace is op-
erated continuously.

Rux., Arunisa period of one or more shifts during which a shop iz
operated continuously,

Mrxtore oF Inox. Mixture of iron iz a combimation of pig iron,
scrap, coke and other raw materials charged to a cupola or furnace
to give a desired compesition of iron; or a combination of molten
iron from one or more sources, made in a forehearth or ladle to
give a desired composition of iron,

Sovrce oF Iron, A source of iron is & cupola, furnace or forehearth
from which iron 15 delivered to a transfer or pouring ladie.

Foremearte. A forchearth is a refractory-lined receptable for the
temporary storage of molten iron from one or more cupolas or
furnaces.

Section T-2—Description of Pipe

The pipe shall be made with bell and spigot ends, plain ends or such
other type of ends as may be agreed upon at the time of purchase
Pipe with bell and spigot ends shall conform to the dimensions and
weights given in the following tables. Pipe with other types of ends
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shall comply with the dimensions agreed upon, but in all other respects
shall fulfill the specifications hereinafter given. Pipe shall be straight
amd shall be true circles in section, with their mner and owter surfaces
concentric, They shall be cast at least 12 feet in nominal laying length,
This type of pipe is commonly made at present (1952) in 12- and 18-
foot lengths,

Bection 7-3—~Casting of Pipe

The pipe shall be centrifugally cast in metal molds and after with-
drawal from the molds, pipe shall be heat-treated to meet the require-
ments of this specihcation,

Section 7-4—0Cuality of Iron

{7-4.1) All pipe shall be made of cast iron of good quality, amd of
such claracter and so adapted in chemical composition to the thickness
of the pipe to be cast, that the iron in the pipe shall be strong, tough,
resilient, of even grain and soft encugh for satisfzciory drilling and
cutting and it shall comply with the physical specifications given in
Sect, 7-17 and 7-18, The metal shall be remelted in a cupola or other
suitable furnace.

{7-4.2) The iron in the pipe shall not contain more than 0.90 per cent
of phosphorus nor more than 0.12 per cent of sulphur. Samples for
chemical analyses shall be taken by drilling completely through from
skin to skin either acceplance test specimens or specimens case for
thiz purpese but not to exceed three specimens per heat of approsi-
miately eight hours.  In case of dispute, analyses will be determined on
samples taken from the pipe in question,

Section 7-5—Quality of Castings

The pipe shall be smoath, free from scales, tumps, blisters, sand
hodes, laps, and defects of every nature which unfit them {or the use
for which they arc intended. No plupging, flling, burning-in or weld-
ing will be allowed except as permitted by the purchaser.

Section V-6—Foundry Records

A record of the results of the following tests shall be made and
retained for at feast one year. Upon request such record will be avail-
able to purchaser at the foundry. If written transcripts of the results
of any of these tests are desired, this fact shall be noted in the order {or
pipe, naming tests of which transeripis are desired, The methods of
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testing and the dimensions of all test specimens are given in the
Appemilix,

{7-6.1) Chemical Analyvees

Chemical analyses of each iron mixture used directly in the pouring
of pipe, obtained as in Sect. V-4.2 shall be made for silicon, sulphur,
manganese, phosphorus and total carbon during the first hour and at
intervals not to excesd three bours throoghout the heat. If pipe are
poured directly from the cupola, chemical analyzes shall be made of
iton from the Brst and from the last ladle. In case the mixture is
changed one or more times during a heat in order to produce a differ-
ent iron, the time of taking samples shall be varied in such a way as
to obtain representative tests of the iron at feast at the beginning and
end of cach period during which the iron is intended to be constant in
quality.

{7-6.2) Powring Temperabures

The pouring temperature of the iron shall be taken at the casting
ladle for cach size of pipe at least once each hour.

(7-6.3) Hardness Tesls
{See Sect. 7-17.2, also Appendix under “Talbot Strip Tests.")

(7-6.4) Talbot Strip Tests
{See Sect. 7-17.1.}

(¥-0.5) Periodic Ring, Strip and Full Length Bursting Tests
[ See Sect. T-17 and 7-18.)

Section 7-T—Marking Pipe

Each pipe shall have the weight and class designation conspcuwously
painted on it.  In addition, each bell and spigot pipe shall have dis-
tinctly cast or stamped on the face of the bell the manufacturer’s mark
and the year in which the pipe was cast. When specified by the pur-
chaser, the manufacturer’s mark, year in which pipe was cast and
initials not exceeding four in number shall be distinctly cast on the
face of the bell. The size of letters and figures is to be as large as
practicable. Pipe with ends other than bell and spigot are to be marked
as agreed upon at the time of purchase.

Section 7-8—Inspection by Purchaser
(7-8.1) Power of Purchaser fo Inspect
The purchaser shall have free access at all times to all parts of any
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rmanufacturing plant which concern the manufacture of articles to be
made for him. He may inspect the material, the pattern work, mold-
ing, casting, heat-treating and coating (if used) of the pipe. The
forms, sizes, uniformity and conditions of all pipe herein referred to
shall be subject to his inspection amd approval, and he may reject,
without subjection to hydrostatic test, any pipe which is not in con-
formity with the specifications or drawings. Any pipe rejected shall
be marked as rejected and any marks pertaining to the purchaser shall
be chipped or erased from such pipe.

(7-8.2) Mannfectwrer o Furnish Men and Malerials

The manufacturer shall provide tools, testing equipment, materials,
labor and facilities necessary for the required testing, mspection and
weighing of the pipe at the foundry.

(7-8.3) Report of Purchaser's Inspection
The purchaser shall make written report daily to the foundry office of
all pipe rejected with the canses of rejection.

Section 7-9—Inspection and Certification by Manufacturer

Should the purchaser have no inspector at the works, the manu-
facturer shall, if required by the purchaser, furnish a swomn statement
that the inspection and all of the tests have been made and met as
specified.  If written transcripts of any of these test results are re-
quired, including chemical tests if desired, a request for same, speci-
fying the tests of which transcripts are desired, shall accompany the
order.

Section T-10=Pipe to be Delivered Sound

Al the pipe shall be delivered in all respects sound and in conformity
with these specifications. The inspection shall not relieve the manu-
facturer of any of his obligations in this respect, and any defective
pipe which may have passed the purchaser a1 the works or elsewhere
shall be at all times liable to rejection when discovered, until the final
completion and adjustment of the contract; provided, however, that
the manufacturer shall not be held lable for pipe found 1o be damaged
after they have been accepted at the agreed point of delivery, unless
there shall be unmistakable ewidence that the casting was originally
defective or damaged before acceptance, Care shall be taken in han-
dling the pipe not to injure the coating (if used) and no pipe or other
material of any kind shall be placed in the pipe during transportation.



AS5.A, Specifications 153
—_—

Section 7-11—Cut Pipe

Defective spigot ends on pipe may be cut off in 2 manner which
will produce a square end. Not more than 10 per cent of the toral
number of pipe of each size of a given order may be shipped as cut
pipe. Such cut pipe when cut from 12-foot lengths shall have a
nominal layving length of not less than 11 feek; pipe originally of 16
fcet or greater length shall not be cut more than 2 feet.

Section 7-12—Tolerances or Maximum Permitted Variations from

Standard Dimensions

V-12.1) Tolerances sn Dvameler of Pije and Sockels

Outside diameters of pipe barrels, spigot ends and inside diameters

of sockets shall be kept as nearly as practicable to the specified dimen-
sioms.  The mnside diameters of the sockets and the outside diameters
of the spigot ends shall be tested with circular gauges. Tolerances or
maximum permitted variations from standard dimensions are listed
in the following table,

I-I'-uinﬂll;it::li-m:-:r Iﬂ:rm—#‘nﬂ# o Minui
41012 i
16 e 24 JE

(7-12.2) Tolerances in Thickness

The minus tolerances from standard thickness of pipe and dimen-
sitns a, b, o, and d of the bell arelisted in the following table,

Nowinal PIE‘DHMlH Mfimms Tolerunies
Inckes [nches
48 ]
1010 12 g
16 to 24 ik

NOTE: In pipe barrel thickness, tolerances .02 inch greater than
those listed above shall be permissible over areas not exceeding B
inches in length in any direction.

(7-12.3) Allowoble Pereentage of Variation in Weight

The weight of no single pipe shall be less than the nominal ahufated
weight by more than 6% for pipe 12 inches or smaller in diameter,
mor by more than 456 for pape farger than 12 inches in diameter. The
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total weight of any order of 25 tons or more shall not be more than
2% under the total nominal weight. The total excess weight to be
paid for on orders of 25 tons or more shall not exceed 2% of the
nominal weight and on orders less than 25 tons shall not exceed 5%
of the nominal weight. An order is hercby defined as including all
the pipe ordered under the terms of a specific contract or purchase
order or a single order placed under the terms of a standing contract.
Unless otherwise stated in the contract, the ton shall be 2,000 pounds
avoirdupois.

Section T-13—Cleaning and Inspecting

All prpe shall have fins and other roughnesses chipped or ground off
and shall be thoroughly cdeaned, checked as to dimensions and also
subjected to a careful inspection and a rolling test before the coating
{if used ) is applied.

Section T-14—Hydrostatic Test

Each pipe shall be subjected to a hydrostatic prood test, The pipe
shall be under the test pressure for at least one<half minute, Any
pipe showing defects by leaking, sweating, or otherwise, shall be
rejected. The test pressures shall be in accordance with the following
table,

TanLe oF Pressures ror HyorostaTic TESTS

thﬂﬁg::]imﬂn' Maminal Btmﬁk-hnnl Tﬂm
4ol All Thicknesses 500
18 B0 and less 400
14 61 and ower GO0
20 0 and less 400
20 71 and over ]
B4 8 and less 400
24 78 and over S00

Section T-15—Weighing
Each length of pipe shall be weighed and the weight plainly marked
on the outside or inside of the bell or spigot end.
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Section T-16—Exterior Coatings
Any coating (if uzed) which is to be applied o the pipe, shall be
specified in the agrecment made at time of purchase.

Section T-17—Acceptance Tests for Physical Properties

The standard acceptance tests for the physical characteristics of the
pipe shall be as follows :

(3-17.1) Tolbat Strip Tests

Talbot strip tests shall be used to determine acceptability of 4 inch
to 24 inch pipe for modulus of rupture and secant modulus of elasticity.

(17.1.1) Sanpling, For sampling, cach run shall be divided inte pe-
riedds of approximately three hours cach and at least one sample shall be
taken during each 3-hour period.  The sample for the first period of
the run shall be taken during the first hour, or if casting is direct from
cupola, from the frst ladie. Samples shall be taken so that cach size
of pipe cast for two hours or Ienger during the run and cach mixture
or source of iron used for two hours or longer during the run shall be
fairly represented.

(17.1.2) Method of Testing, The method of testing Talbot strips is
given in the Appendiz.

(17.1.3) Accepramce Falues, The agoeptance walues for Talbot
strip tests shall be as follows:

Talbot Strips from § Tuck to 24 Tnch Pige
Modulus of rupture .......0000 40,000 Tbs. per sq.0n, minimum
Secant modulus of elasticity ... 12,000,000 Ibs. per sq.in, maximum
If modulus of elasticity exceeds 12,000,000, the modulus of rupture
shall exceed 40,000 in at least the same proportion,

(7-17.2) Haordness Tesis

Oin the outside of each pipe a hardness determination shall be made
with a portable instrument. The Rockwell hardness number or its
equivalent shall not exeeed B-D06 using a ball having a diameter of 1,69
millimeters (1,/16 inch) and a weight of 100 kilograms (2205 1hs ).
Any harder pipe may be re-heat-treated to meet this requirement.  For
the purpose of the foundry records, Sect. ¥-0.3, hardness tests, shall
be made also on Talbot strips as noted in Appendix ander Talbot Strip
Tests, viz., a Rockwell hardness test shall be made and recorded at
three well-distributed points each on outside of pipe and on one
machined face,
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Section T-1B—Periodic Ring Tests and Full-Length Bursting Tests

The manufaciurer shall periodically make such bursting tests and
ring tests in conjunction with strip tests that he can certily the design
valuwes of modulus of rupture (40000 Ibs. per sq.n.) and fensile
strenpth of the irom in the pipe (18,000 [bs, per sqan. ). These tests
shall be made in accordance with dimensions and methads given in the
Appendix,

Pipe for these periodic ring and bursting tests shall be so selected
that they will be representative of the sizes and various thicknesses of
each size cast. Ring tests shall not be made on 4-inch pipe.

Tests of Talbot strips cut from the ring and hardness tests as pro-
vided in the Appendix shall be made in conjunction with ring and
bursting tests, At least three Talbot strips shall be tested from each
burst pipe and one of these sirips shall eome {rom the ring. For pipe
for which rings less than 10% inches long are used, the Talbot strip
shall come from parts other than the ring.

Tests and records shall include modulus of rupture of each strip and
ring, modulus of clasticity of each strip and of each ring of 12 inches
and larger and hardness test on all strips.

At purchaser’s request, manufacturer shall furnish a written tran-
script of ring and bursting tests and tests on Talbot strips made in
connection therewith for a period not exceeding one year and for such
sizes as requested,

Section T-19—Additional Tests Required by Purchager

If more or other tests than provided in these specifications are re-
quired by the purchaser, such tests shall be specified in the invitation
for hads,

Section 7-20—Defective Specimens and Retests

If any test specimen shows defective machining or lack of continuity
of metal, it may be discarded and replaced by another specimen. [i
any sound best specimen fails to meet the specified requirements, the
purchaser may permit a retest on two additional sound specimens from
pipe cast in the same period as the specimen which failed, in which
case both specimens shall meet the prescribed tests i be acceptable.

Section 7-21—Rejection Dus to Failure to Meet the Routine Accept-
ance Test Kequirements

If any routine chemical analysis {ails to meet the chemical require-

ments of Sect. ¥-4.2 or if any acceptance test fails 1o meet the require-
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ments of Sect. 7-17.1.3, 7-17.2 and 7-20, the pipe cast in the period
shall be rejected subject 1o the provisions of Sect, 7-22.

Section 7-22—Limiting the Rejection Due to Failure to Meet the
Routine Acceptance Test Requirements

The manufacturer may limit the amount of rejection by making
similar additional tests on pipe of the same size as that rejected until
the rejected lot is bracketed in order of manufacture by two acceptalble
tests, If a period is rejected, the acceptability of pipe of different
sizes from that rejected may be established by making the routine
acceplance tests for thess sizes,
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Table of Contents
See, T-Al=Talbot Strip Tests
Sec. T-AZ—Ring Tests
Sec. T-A3—Full-Length Bursting Tests
Sec, T=Ad—Deflection Measurements

TABLESY

Table 7 1—Standard Dimensions of Bells, Sockets and Qutside Di-
ameters—and Weights of Bells—of Pipe Centrifugally
Cast in Metal Molds

Tahle 7.8—5tandard Thicknesses, Diameters and Weights of Pipe
Centrifugally Cast in Metal Molds

Table 7.3—Standard Thicknesses and Weights of Pipe Centrifugally
Cast in Metal Molds

Table 7 d4=5Standard Thicknesses of Pipe Centrifugally Cast in Metal
Molds

Section T-A1—Talbot Strip Tests

Talbot strips {Fig. 7.1) shall be machined longitudinally from each
pipe specimen sefected for testing by this methad, These Talbot strips
may be cut from a part of the ring little stressed in the ring test—ie.,
near one of the elements marked a in the illustration of the ring test
(Fig. 7.2). The strips in any case will be in cross section as indicated
in Fig. T.1=i.e., will have for their width the thickness of the pipe and
for their depth 0.50 in.  Their length shall be at least 1034 in. These
strips shall be tested as beams on supports 10 in. apart with loads ap-
plied perpendicularly 1o the machined faces at two points 314 in, from

* This Apperalix is & part of ASA AZl7—American Standard Spedfications
for Cast Iron Pipe Centrifugally Cast in Metal Mokls, for Gas.

T Data on thicknesses required for greater depths of cover and conditions of
Inyieg cabser than theae assemed [n the E&-Il.rwhg inhles will be foand bn Appendis:
it of ASA AZl.]l—American Keconsmended Practice Mamml for the Comgrutation
of Strength and Thickness of Cast Iron Pipe.

Users of the following tables are couisoned to select fttings having p
spcket dimensions and thickessses subted 1o ibe pressures. Pipe specified in I.h.u¢
imhiles I:drm outsrde diznseders which will chamber correctly with existing stand-
arils for pipe and hAttings.
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the supports. The ﬂrul:ing load and the deflection shall be obssrved
and recorded.  For purposes of Sec. 7-8.3—Foundry Records, a Rock-
well hardness test at three well distributed points each on the outside
of the pipe and on one machined face shall be made and recorded.

k

Fipe
Thichnssa

1

Feo. 7.1, Postion From Which Talbar Strip Is Cat

The strip shall be accurately calipered at the point of rupture and the
modulus of rupture, &, shall be caleulated by the usual beam formula,
whech for this caze reduces to the expresgion :

10
s

The secant modulus of elasticity, £,, in pounds per square inch, ghall
be compuied by the formula:

. 213R
k. — _|!.|1_'||'_

In the above formulaz, K is the modulus of rupture Ibs: per sq. in., E;
is the secant modulus of elasticity Ibs. per sq. in., ¥ is the breaking
load (Ib.), d is the depth {in.) of the strip (intended to be 050 i 3,4 i
the width (in.) of the strip {pipe thickness) and yis the deflection {in.)
of the strip at the center at breaking load.

Section T-A2—Ring Tests

The maximum length of any ring shall not exceed 12 in. ; for pipe 16
in. and lnrger, the minimum length shall be 1055 in, ; Tor pipe 12 in. and
smaller, the minimum length shall be one-half the nominal diameter of
the pipe. Each ring shall be tested by the three-sdge bearing method
FL ] i.nrl'inluﬂ 5|.1 FTE. ;".?. TH-: lowver 1:1.'urf1||.; for the ring shiall |:H1|:\.i,:|.t
of two strips with vertical sides having their intérior top ¢orners
rounded to a radius of approximately ¥ in. The strips shall be of hard
wood or of metal. If of metal, a piece of falric or leather approximately
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.E' Rodiwn

Sids Elav End Elaw.
Fre 72 Assembly for Fing Test

3/16 in. thick shall be laid over them. They shall be straight and shall
be securely fastened to a ripid block with their interior vertical faces
the following distances apart !

Nom. Pipe Bearing Strip
Driam. Spacing
. il
4—12 ¥
16=—=24 1

The upper bearing shall be an oak block, straight and true from end
to end. The upper and lower bearings shall extend the full length of
the ring, The ring shall be placed symmetrically between the two
bearings, and the center of application of the load shall be o placed that
the vertical deformation at the two ends of the ring shall be approsxi-
mately equal. If the ring is not uniform in thickness, it shall be so
placed that the thick and thin portions are near the ends of the hori-
zontal diameter.

A record of the breaking load and the vertical deformation of each
ring tested shall be made. The modulus of rupture and modulus of
elasticity are computed from the formulas:

= D.ﬂﬂiﬂ%ij—!}

E= 02250 (d 4 1)* _ 0.236R(d 4 1)*
o by by
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in which R is the modulus of rupture 1bs. per sq. in,, B is the breaking
load (Ib.), d is the average inside diameter (in.) of the ring, £ i3 the
average thickness (in. ) of metal along the line of fracture, b is the length
{in.) of the ring, E is the modulus of elasticity Ihs. per sq. in. and y is
the vertical deformation (in.) of the ring at the center.

Section 7-A3—Full-Length Bursting Tests

The bursting tensile strength shall be determined by testing full-
length pipe {less the amount cut off for ring and strip test specimens)
to destruction by hydraulic pressure.  Dells may be removed to facili-
tate testing. A suitable means for holding the end thrust shall be used
which will not subject the pipe to endwise tension or compression, of
nther parasitic stresses. A calibrated pressure gage shall be wsed for
determining the bursting pressure, This gage shall be connected to
the interior of the test pipe by 2 separate connection from that which
supplics water for the test.  The unit tensile strength in bursting shall
be obtained by the use of the formula:

£d
S=q

in which 5 is the bursting tensile strength 1bs. per &q. in, of the iron, P
15 the internal pressure Ibs. per sq. in. at bursting, d 15 the average in-
side diameter (in.) of the pipe and £ is the mingmom average thickness
{in.} of the pipe along the principal line of hreak.

Measurements of thickness shall be taken along the principal line of
Lreak at 1-ft. intervals,

The minimum average thickness along the principal line of break
shall be obtained by averaging the measurements at the thinnest section
at o weight of twoand at the adjacent sections on each side at a weight
of one exch ; or, if the thinnest section s at the end of the break, by
averaging this thinnest-gection measurcment at a weight of two and
the measurements of the adjacent section and the mext gection at a
weight of one each.

Section T-Ad4—Deflection Measurements

Adl deflection medsurements required by these specifications shall be
that of the specimen and shall not include any compression of the sup-
ports or loading blocks, or backlash or distortion of the testing machine.
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Table Mo. 7.1

STANDARD DIMENSIONS OF BELLS, SOCKETS ond OUTSIDE DIAMETERS
FOR GAS PIPE CENTRIFUGALLY CAST IN METAL MOLDS, olso

WEIGHTS OF BELLS

f
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Dlam. || Frem | Ta | Fipe || Socked d L] [ ) = -] 3 Eredl
4 - I} Al 450 &RF ] 350 i L 103 | 108 | G 7
fl a4 AR LA T ] b4 o T8 L1 | LIE | o2 =+
1] Al A4 B0E [ 100k ] W0 e i 113 | 128 | dud a2
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A.5.4. Specifications

= -

= ZEE5Z HtEzSE R=E REZE = ERAEZ FmaoE
Gl LR 3 Mgy Ahadas Ea

47% 2333 33322 3333 SRsn I98ISS SIELER AEEAER

Ept et R

CEMTRIFUGALLY CAST IM METAL MOLDS
Dimensions in Inches — Weighis in Pounds

= — —

= BR=3% 333U% IINIT IWRI3 RINIIT HISNET BEESEE

HER HRAT DOANE DERRR NRARR RANARR RRERSR RRERRR

STAMDARD THICKMESSES, DIAMETERS AND WEIGHTS FOR GAS PIPE

il off L resurest & poeads.

ol Pipe possd:
thwerage weight per [ood hm-cl.uu.l‘-uﬂrldw..:hlﬂr'p- el e reunding

*Ineluding Bell. Caleulsied weight



Table Mo, 7.3

STAMDARD THICKMESSES AMD WEIGHTS FOR CAST IROM GAS PIPE
CENTRIFUGALLY CAST IMN METAL MOLDS
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K21.8-1952

American Standard Specifications
for
CAST IRON PIPE CENTRIFUGALLY CAST
IN SAND.LINED MOLDS,
FOR WATER OR OTHER LIQUIDS

SPONSORS

AnErican Gas AssOCIATION
AwEsrcan Sociery ¥or Testing MATERTALS
Anremrcan Water Wosxs AssoCIATION
Mew Excravp Warer Woars AssociaTion
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Molds (Classes 50-350. [asd wiihoit
biochks, on fai-boiom  trench, with
tasnped backfll, wnder 5 1L of cover).

Takde Bd=Srandard Thicknesses of Pipe
Cenirifugally Cust in Sand-Hned bobds
{for layimng conditions A, B, C and D,
presvares S0=330, and 33, 5 and § i of

cover ),

Mome 1|—Tahles showing  additional
thicknesses requined for greater deptlks of
cover amnd cther coiditions of Bying wall
be found in ASA AZLL.

Motk 2<1Twers af these tahles are caws
tioned 1o select fitings havimg proper
socket dimensions amd thicknesses sui
to the pressures. Pipe specified in these
fubles have cutsbde dinmetera which will
chamber correctly with existing standands
for pipe and ftkhngs,

Users of this docament shoold make reference to “American Hecommended
Practice Manual for the Computation of Strength amd Thickness of Cast Tron
P:ipe" {.AS.I’L ﬂl-l} for -n-ﬂnl'rmtct-: information ql-m:rn'nhg the comditions which
various thicknesses of pipe are designed to meet, The foreword of the Manual also
cortains & statement regarding the history of the specifications and references to
other related documents
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A2].8-1952

American Standard Specifications for

Cast Iron Pipe Centrifugally Cast in Sand-lined
Molds, for Water or Other Liquids

Thie specificalion covers cork drom pipe centrifugally canl dn sond-lined

wealds.

Bee, B-1—Definitions

Purcherer.  Wherever the word
“purchaser” is used herein, it shall be
uriderstond to mean the actoal par-
chaser of the pipe or his authorized
agents acting within the scope of the
disties entrusted to tlem.

Heat. A heat is a pericd during
which & cupola or fumace is opernted
continuoaslhy.

R, A run 5 a pericd of one or
mare shifts during which a shep is
operated continoualy,

Miztwre of from. Mixture of iron
it a combination of pig iron, scrap,
coke amd other raw materials charged
to a cupola or furnace to give a de-
sired comyposition of iren; or a com-
binaton of molten irom from one or
more sources, made in a forehearth or
ladle to give a desired composition of
irom,

Sowree of fron. A source of iron s
a cupola, furmace or forchearth from
which ifom 1% delivered to a tramsler
or poaring ladle,

Forekearth, A forehearth is a refrae.
tory-lined receptacle for the temporary
storage of molten from from one or
more copolas or furnaces.

Sec. B2 Description of Pipe

The pipe shall be made with bell
and spigot ends with beads cast on, or
with plain ends or such other type of
ends as Ly be p.g'n-ﬂ[ upon ot th=
time of purchase. Pipe with heli-and-
spigot ends shall eonform to the dimen-=
sions and weights shown In the tables
given in this document. Pipe with
oiler types of ends shall comply with
the dirmendions agreed wpon, but in all
other respects shall fulfill the specifica-
tions hercinafter given.  Pipe shall be
straight and shall be true circles
sections, with the inner and outer sur-
faces comcentric,  Pipe shall be cast at
least 12 i in mominal laying length.
This type of pipe BB commonly made
at present (1952) in 16-, 1634- and
gt bengrilis

Beo, B-3—Casting of Fipe

The pipe shall be centrilugally cast
in sand-lined malds and shall remain in
the sand for a sufficient lengzth of time
to prevent unequal contraction during
coolmg.
Bag, B—4—Quality of Iron

£-4.1. AN pipe shall be made of
cast iron of good quality, and of such
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choracter and so ndapted in chemical
compaaition to the thickness of the pipe
to be cast,-that the iron in the pipe
shall be strong, tough, reslient, af even
grain and soft enough for satisfactory
driliing and eutting, and it shall com-
ply with the plysical specifications
given in Sec. 8-17 and B-18. The
mital ghall be remelted in & cupols or
other suitahle furnace,

842, The iron in the pipe shall
not contain more than 090 per cent of
P orus nor more than L2 per
cent of sulphur.  Samples for chemical
analyses shall be taken by dnfling
cempletely through fram skin to skin
cither accepinnce test speciméns orf
gpecimens: east for this purposs, but
not o exceed three specimens per beat
of npproximately eight hours. In case
of dispute, analyses will be deternined
en samples taken from the pipe in
question.

Beo. B-5—Quality of Castings

Pipe shall be =mwooth, free from
peales, lumps, blisters, sand boles, laps
and defects of every nature which un-
fit them for the use for which they are
intended. No plogring, flling, bam-
ing-in or welding will be allowed except
s permitted by the purchaser.

Boc. B-0—Foundry Records

A record of the results of the fol-
lowing tests shall be made and retained
for st least one year, Upon request
such record will be awailable to the
purchaser ot the foundry. IF written
transcripts of the results of any of
these tests are desited this fact shall
be noted in the order for pipe, naming
the tests of which transcripts are de-
sitel  The methods of testing amd the
dimensions of all test specimens are

given in the Appendix.

B=5.1. Chemical analyees, Chemical
analyses of each fron mixture wsed
directly In the pouring of pipe, ob-
tained as in Sec, B=4.2, shall be made
for silicop, sulphur, manganese, phos-
phorus and tetal earbon during the
first hour and at intervals not to ex-
ceed three hours throughout the heat
If pipe are poured directly from the
capola, ehemicl analyses shall be made
of iron from the first and from the lnst
ladle. Tf the mizture is changed one
or more times during a heat in order
to prodiece a different irom, the time of
taking samples shall be varied in such
& way a3 to obiain represeniative tests
of the iron at least ot the beginning
and end of each period during which
the irom is intended 10 be constant in
quality.

862, Pouring temperatures. The
poucing temperature of the iron shall
be faken ot the casting ladle for each
gize of pipe at feast onee each hoor,

563, Talbat steip testr. See Sec.
2-17.1.

B-64, Test bar lesls. Ses See,
B-17.2,

8-6.5, Periodic ring, strip and fuli-
length biursiing tests.  See Sec. 317
end 8-18.

Boe. 8-T—Marking Pipe

Each pipe shall have the weight and
elass designation conspicuously painted
on it In addition, each pipe slall hava
east on it the mamdxcturer's marck, the
year in which the pipe was cast and,
when specified by the purchaser, in-
ttials ot execeding four in mamber.
Tlhse letters and figures shall be on the
outside surface of the pipe, and cast
marks shall have dimensions not less
than those indicated i the following
iable:
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W b of Telicl of
D.E-E" Hﬂurr Ln_lnm'
if =, ™,
i | ¥
14=20 1§ t
] F
HBoc. B-8—Ingpection by Porchaser

881, Fower of purcharer lo =
spect.  The purchaser shall have free
nccess at all times o all parts of any
manafneturing plast which eoncern the
manufacture of articles to be made for
him. He may inspect the material,
pattern work, molding, casting, coating
amnd lining of the pipe. The forms,
gizes, uniformity and conditions of all
pipe hereim referred to shall be subject
to his inspection and approval, and be
ooy reject, without subjection to hy-
drostatic test; any pipe which is not in
conformity with the specifications or
drawings. Any pipe rejected shall be
g0 marked and any marks pertaining
to the purchaser shall be clapped or
ernsed from such pipe.

B=8.2, Mamufoctirer fo furnish men
and imolerinls. The manofactucer shall
provide tools, testing equipment, mate-
rials, labor and facilitics necessary for
the required testing, inspection and
weighing of the pipe at the foundry.

B-83, Report of purchoser's frspece
Hon, The parchnacr ghall make writ-
ten report daily o the foundry office
of all pipe rejected with the canses for
rejection.

Beo. on and Certlfica.
ten by Maonfaciurer

Should the purchaser have no ins
spector at the waorks, the mamsfacturer
shall, # required by the purchaser,
furnish a sworn statement that the
Inepection and all the tests have been

made and met as specihed. If written
transcripts of any of these test results
are required, including chemical tests if
desired, a request specifying the testa
of which transeripts are desired shall
accompany the order,

Beg, B-10—Pipe to be Delivered
Soumd

All the pipe shall be deliversd in all
respects sound and in conformity with
these specifications. The inspection
shall not relieve the manufacturer of
any of his obligations in this respect,
amd any defective pipe which may hawve
passed the pirchaser at the works o
elsewhere shall be at all times Hahle
to rejection when discovered, unti] the
final eompletion and adjustment of the
comitract ; provided, however, that the
manufpcturer shall not be hebd Liable
for pipe found to be damaged after they
have been accepted at the agreed point
of delivery, unless there shall be un-
mistakable evideice that the casting
was originally defective or damaged
before scceptance,  Care shall be taken
in handling the pipe not to injure the
conting or linfng, and no pipe or other
materinl of any kind shabl be plyced in
the pipe during transportation or at
any other time after they have received
the coating or lining.

Sec. 8-11—0ut Pipe

Diefective spigot ends on pipe may
be cut off in a manner which will
produce a square end.  Not more than
10 per cent of the total number of
pipe of cach size of a given order
may be shipped as cut pipe. Swch eut
pipe when cut from 12-it. lengths shall
lave a nominal laying bength of not
less than 11 ft.; pipe originally of 16-ft.
or greater lenpth shall not be cut more
than 2 ft.



172

Sec. B-12—Tolerances or Maximam
Permitted Variations

B-121. Pipe ord rocke? dinmeters,
Outside diameters of pipe barrels and
spigot ends, and inside diameters of
sockets, shall be kept as nearly as prac-
ticable to the specified dimensions.
The inside diameters of the sockets
and the outside dinmeters of the spipot
ends shall be tested with cireular gages.
Tolerances or maximum perenitted var-
intions from standard dimensions are
listed below :

HMom. Pipe
Dliam. Tolerances
in. (LA
3=11 108
14-24 008
Sl-56 =i, 10
4248 .12

B-122, Thickness. The minus tols
erances from standard thickness of pipe
and dimensions o, b, ¢ and J of the
bells are as foflows:

Mom. Pips B inws
D&m, Tolernnce
£n, i
3-8 o5
10=12 0, 0
14-24 008
3B 0,10

Note: In pipe barrel thickness, tol-
erances 002 in. pgreater than those
listed abowve shall be permissible over
areas not excesding 8 i in bength in
any direction,

E-123. Weight. The weight of no
single pipe shall be less than the nomi-
nal tabulated weight by more than 3
per cent for pipe 12 in, or smaller in
dinmeter, mor by more than 4 per cent
for pipe larger than 12 in. in diameter,
The total weight of any order of 235
tons or more shall not ke more than
2 per cent under the total nominal
weight. The total excess weight to be
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paid for on orders of 25 tons or more
shall not exceed 2 per cent of the nomi-
nal weight, and on orders of less than
25 tons shall not exceed 5 per cent of
the nominal weight. An order is
hereby defined as including afl the pips
ordered under the terms of a specific
contract or parchase order or & single
orider placed under the terms of a
standing contract. Unless otherwise
specified in the contract, a ton shall be
20000 1, avai 5.

Bec. 8-13—Cleaning and Inepeoting

All pipe shall have fins and other
roughnesses chipped or groand off and
shall be thoroughly eleaned. ehecked as
to dimensions and alss subjected to a
carefiul inspection and a rolling test,
before being coated or lined.

Bec. B-14—Hydrostatic Test

Ench pipe shall be subjected to a
hydrostatic prood test. This test may
be made either before or after & hot
or cold bituminous dip or paint has
been applied but shall be made belore
thee cement eeortar lindng or any other
special lining has been applied to pipe
for which such lining is specified.

The pipe shall be under the test
pressure for ab bexst ome-hall minuate.
Any pipe showing defects by leaking,
sweating or otherwise shall be re-
jected.  The test pressures shall be in
accordance with the table appearing on

page 5.

Beg. 8-10—Weighing

Each length of pipe shall be weighed
and the weight plainly marked on the
outatde or nside of the bell or spiget
end. Pipe shall be weighed before the
application of any lining or coating
ather than het or cold bituminous dip
oF paint,
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Tabla of Hydrastatic Teel Prerierss

MNom. Fipe Mom. Barrel Teit
Diam. Thickness Presuzme
i, i, il
311 all thickneases 500
14 .57 amd less 400
14 0.58 and over 500
16 060 and less 400
1% {6l and over S
ig 0,65 and less Lie )
18 k66 and ower 500
an 0.T0 ned less 400
0 QT apl over 500
4 .75 and less 4
i | 076 and oves 500
30 L88 and less &0
30 CLED asal ever S
38 9% and beas 400
EL] 0.9 and over 500
&3 1.09 and less 400
42 110 and over L]
48 1.18 and less 400
45 119 and over S
Bec, 3-10—Linings and Exterior
Coatings

Aay  particular lining ©or  conting
wlich s to e applied to the pipe
ghall be specified in the agreement
made at the time of purchase. Sepa-
rafe Lpecifications for a cement-niortar
lining have been provided in conpee-
tion with these specifications for pipe
“Nee specification ASA AZL4

Mo pipe or specials for waterworks
service shall be furnished withoat pro-
tective coating unless specifically or-
dered by the purchaser.

Bec. 8-1T—Acceptance Tests for
Physical Propertics

The standard acceptance tests for
the physical charaeteristics of the pipe
shall be as follows:

Fee, 8=17 I—Tualbat Strip Tesls

Talbot strip tests shall be ueed to
determine the acceptability of 3-in. to
24-in. pipe for modulus of rupture and
secant modulus of elasticity.

17.1.1. Sempling. For sampling,
every run shall be divided into periods
of approximately three hours each, and
at least one sample shall be taken dur-
ing each three-hour period. The sam-
ple for the Arst period of the run shall
be taken during the first hour or, if
casting is dicect from the cupola, from
the first ladle. Samiples shall be taken
so that each size of pipe cast for two
Imur: ar l-c:mgr.r -r|.||.|.11'|:|g the run al‘ld
each mixture or source of iron used for
two hours or bonger during the mun
shall be fairly represented.

1712, Mahod of testing. The
mvethod of testing Talbot strips is given
in Sec. B-A) of the Appendix,

17.1.3. Aeeepiance values. The ag-
ceptance values for tests on Talbot
strips from 3-in. to 24-in. pipe shall be
as follows:

Modubus of rupture: 40,000 pai. mini-

e,

Secant modulus of elasticity : 10,000~

000 pai. masiemum.

1§ the modulus of elasticity excesds

10,000,000, the modulus of rupture
shatl excesd 40000 in at least the

sme proportion,
e, B=17 2—Tawo-fnch Test Bar Tesls

ASTM, standard (A48 Bar C)
2-in. diameter by 27-in. test bar tesis
shall be used to determine the accepta-
bility ol 30-in. to 48-in. pipe.

From each mixture of iron used to
cast pipe of 3-in. to 4-in. sizes, 2-in.
diameter test bars shall be cast and
tested from the first Tadle of iron, and
at intervals not to exeesd thres hours
during the heat.

For the record, from every 200
lengths, but from at least one pipe of
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each size cach week, one Talhot strip
shall b= cut and tested, and shall mect
the requirements of Sec. B-17.1.3.

At the manufncturer’s option, Talbat
strips may be tested instead of test
bars, If Talbob strips are tested, they
shall mest the requirements of See.
E=17.1.3.

Tost barz shall kave a minlmum
breaking load of 6,000 Tb. and a de-
flection of B3 in. plas 001 in. for
each 500 Th. that the breaking load
excecds 6,000 I

These test bar values apply only to
thickness classes 21 to 23 in pipe de-
sigmed with an 18000-psi. tensile
strength in bursting and o A0,000-pst,
onoduilus of rupture of the ring,

Boe, 8-18—Perfodic Ring Testa and

Full-Lengih Bursting Tests

The manufxcturer shall pericdically
make siech bursting tests amd ring
tesfs in conjunction with strip tests
that he can certify the design walues
of the meditlng of ruptwre (40,000 psi. )
and the tensile strength of ihe iron in
the pipe (13,000 psi.). These tests
ghall be mads in sccordance with di-
menslons and methods given in the
Appendix.

Pipe for these perlodic ring and
bursting tests shall b= so selected that
they will be representative of the sizes
gnd varicus thicknesses of each size
cast, Ring tests shall not be made on
3in. and 4-in. pipe

Tests of Talbot strips ent from the
ring, as provided in the Appendix,
shall be made in conjunction with ring
and borsting tests. At least three
Talbot strips shall be teated from each
burst pipe and one of these strips shall
come [pom the rimg. For pipe for
which rings less than 10§ in. long are

Handbook of Cast lron Pipe

used, the Talbet strip shall come from
parts other than the ring.

Tests and records shall include the
madulus of rupture of each strip and
ring and also the modulus of elasticiey
of each sirip and of each ring 12 in.
and larger; the brealdng laad and de-
Mection of exch test bar shall also be
inclnded,

At the purchaser's request, the man-

wfactiirer shall furnish a wroitten tran-
script of ring and borsting tests and
tests on Talbot strips made in conmec-
tion therewith for a period not ex-
céeding cme year and for such szes
0 requested,
Unless there 15 a record of satis-
fnctary tests equivalent to thoss here-
inafter described, extending to within
three months or less of the time to
begin manufacture of an order for pipe
of any size from 30 in. to 48 in., the
producer shall test three pipe from
the first day's production and one each
succeeding day for the next four days.
If all the tests meet the specifications,
he shall test one pipe every five days
for the next three weeks, and if all
those meet the specifications, he shall
test one pipe ench mointh. In the o
af a fatlare of any test, the zame series
of tests as above specified shall be
reprated.  If there is a lapse of mare
than ene month i the manutcture of
such pipe, the monthly test shall be
made on & pipe from the first day's
runm, If the tests are all satisfactory,
the namber of pipe tested shall not
exeeed 3 per cent of the order,

Boc. B-10—Additional Tests
Required by Purchaser
If more or other bests than those
provided in these specifications are re-
quired by the purchaser, such tests
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ghall be specifed in the mwitation for
bads,

Beo, B-30—Defective Bpecimens and
Ratosts

B-20.1. TIf any test specimen shows
debective machining or lack of contin=
uity of metal, it may be discarded and
replaced by another specimen. I any
sound test specicnen fails to oest the
specified requirements, the purchassr
may permit a retest on two additional
sound specimens from pipe cast in the
same period a3 the specimen which
fniled ; both ol the additional specinwns
shall meet the prescribed tests 1o be
acceptable.

E-202. Test bars may be cast in
pairs and at least ome bar [rom each
pair shall be tested, bot the nanuafac-
turer shall have the right to test both
bars, in which case the better bar shall
be taken as representative.

B=203. If a routine test bar best
fails to meet the requirements, the
manufacturer shall hawve the right to
substitute two Talbod strips cut [pom

4 pipe cast with iron represented by
the [miled test bar test. If both strip
tests meet the requirements, the pipe
for that period shall be acceptable,

Sec, 8-01—Rejection of Pipe

If any voutine chemical analysis
fails to mest the chemical requirements
of Sec, 84,2, or if any acceplance test
Enils to meet the requirersents af See
8-17.13, B-172 and 8-20, the pips
cast in the period shall be rejected ex-
cept as subject 1o the provisions of
Sec. B-22,

Ben, B-22—Timiting Rejeation

The manupfacturer may himit the
amount of rejection by making similar
additional tests of pipe of the same
size ad that refected until the rejectsd
lot is bracketed in order of manufac-
ture by two acceptable tests.- If &
pericd is rejected, the acceptability of
pipe of different sives fromm that pe-
Jected may be established by making
the routine acceptance tests for these
sizes.
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Appendix*
Table of Contents

Sec. B-Al—Talbot Strip Tests

Sec. B-AZ—FRing Tests

Sec. B-Ad—Full-Lenpth Bursting Tests
Sec. B=Ad—Test Bars

Sec. B-AS—Deflection Measurensents

Tables 1

Table B.1—5tandard Dimensions of Bells, Sockets, Spigot Beads and Out-
side Diameters—and Weights of Bells and Spigot Beads—of Pipe Cen-
trifugally Cast in Sand-lined Malds.

Table 8.2—Stndard Thickmesses, Diameters and Weights of Pipe Cen-
trifugally Cast in Sand-lined Molds.

Table 8.3—5iamdard Thickoesses and Weights of Pipe Centrifugally Cast
in Sand-loved Malds,

Table 8.4—Standard Thicknesses of Pipe Centrifugally Cast in Sand-lined
Molds,

" This Appendixz s a part of ASA A2l S—American Sandard Specifeaations for
Cast Tron Pipe Centrifugally Cast in Saml-bined Maolds, for Water or Other Liguids

t Data on thickeesses required for greater depths of cover and conditions of laviis
other than those ssumed in the following fables will be found in Appendix 1T of
ASA AN leAmerican Recommended Practece Manizl for the Cosmputation of Strength
and Thickness of Cast Iron Pipe

Usees of the following tables are cautiomed fo select ﬁl:rirnﬁ:. having proper socket
dimensiovs and thickncises sisited to the pressieres, Pipe apecified in thsess tables have cat-
sile diameters which wall chamber correctly with u:i:l.in.g starddards far pipe snid fittings.
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Bec. 8-Al—Talbot Btrip Tests

Talbot strips {Fig. 8.1} shall be ma-
chined losgiudinally [rom esch pipe
specimen selected for testing by this
method, These Talbot strips may be
cut from & part of the ring little stressed
in the ring test—ie, near one of
the elerments marked a in the illastra-
tion of the ring test (Fig. 82). The
strips in any case will be in cross sec-
tion as indicated in Fig. 81—z, will
have for their width the thickness af
the pipe and for their depth, 0.50 in,
Their length shall be at lease 10} in
These strips shall be tested as beams
on suppirts 10 in, apart with leads
applied perpendicularly to the ma-
chaned faces at two pﬂu'nl:.t .'!-i . {rowm
the supports. The breaking load and

—

[apin

Fig. &1, Pesxiton From Which Talbot Strig
Is Cut

the deflection shall be observed and
rocarded.

The strip shall be securately enli-
pered at the point of rupture and the
mdulus of rupture, K, shall be cales-
lated by the usuai beam formula, which
for this case reduces to the expression :

_low
v

The secant modohis of elastieity,
E,, in pounds per square inch, shall be
computed by the formaula:

21.3R

B
In the above formulas, R is the moda-
hus of rupture {psi.), B, is the secant

R

madulus n:n:dhrri:' {psi.), hﬂ" %n;rlht
breaking (lb.), d is the h
(in.} aof.the strip (intended to be 0.50
i, £ is the widih {in.) of the strip
[pipe thicloess) and y is the deflec-
tion (in.) of the strip at the center at
breaking load.
Boc, B-AZ—Ring Tests

The masximuem length of any ring
shall wot exceed 12 in.; for pipe 14 m.
and larger, the minimum [ength shall
be 104 in.; for pipe 12 in. and smaller,
the minimumn length ghall be one-half
the nomisal diameter of the pipe. Each

ring shall be tested by the mru-ﬁ
l:u:a.ring rrunthd-d 11 indicated 160 Fig.

Fro, B2 Amembly for Bing Test

The tower bearing for the ring shall
consist of two strips with vertical sides
having their interior Lo cofnerd
raunded to a radivs of oxmiately
4 in.  The strips shall be of hard waod
or of metal, If of metal, & picce of
fabric or leather approsioately ¢ in.
thick ghall be laid over them. They
shall be straight and shall be securely
fastened to 2 rigid block, with their
interior wvertical faces the following
distamess apart:

Hom, Pipe Diam. Spacing
in. iH.
3-13 i
14=24 1
I3 4



The opper bearing shall be an cak
block, straight and true from end to
end. The vpper and bower bearings
shall extend the full length of the ring,
The ring shall be placed symmetrically
between the two bearings, and the
center of application of the load shall
be 20 placed that the vertical deforma-
tion at the two ends af the ring shall
be approximately equal. If the ring
is not uniform in thickness, it shall be
80 placed that the thick and thin por-
tions are near the ends of the hori-
zontal diameter.

A record of the breaking load and
the wertical deformation of cach ring
tested shall be made. The modualus of
rupdure and modolue of elasticity are
computed from the formulas:

- ogse Wi+
R o= 0954 i

0205W(d 4 4 _ 0.236R(d 4 &)
bty £y

in which B is the modulus of rupture
{psi.), B is the breaking load (Ib.),
d is the average inside diameter (in.)
of the cing, [ i3 the average thickness
(in.) of metal abong the line of frac-
ture, b is the length (in)} of the ring,
E iz the modulias of elasticity (psi)
god ¥ iz the vertical defermation (in. )
of the ring at the center,

Sec. 8-A3—Full-Length Bursting
Teats

E

The bursting tensile strength shall
be determined by testing full-length
pipe (less the amount cut off for ring
and strip test specimens) to destrue-
tion by hydraulic pressure.  Bells may
be removed to facilitate testing. A
suitable mseans for holding the end
thrust shall be wsed which will not
subject the pipe to endwise tension or

Handbook of Cast Iron Fipe

eompression, or othér parasitic strésses,
A calibrated pressure gape shall be
wsed for determining  the bursting
pressure, . This gage shall be eon-
mected to the interior of the test pipe
by a separate connection from that
which supplies water for the test. The
unit tensile strenpth in bursting shall
be abtained by the use of the formuola @

Pd
s=%

in which & is the bursting tensile
strengih (pei) of the iron, P is the
internal pressure (psi) at bursting,
is the average inside diameter (in.) of
the pipe and £ is the minimum sverage
thickness {in.) of the pipe along the
principal line af break,

Measorements of thickness shall be
taken slong the principal line of break
at 1-it. intervals.

The minimmn average thickness
along the principal line of break shall
be abtained by averaging the measure-
ments At the thinnest section at a
weight of two and at the adjacent sec-
tions on cach side at a weight of one
each; or, if the thinnest section is at
the end of the break, by averaging
this thinnest-acetion measurement at a
weight of two and the measurements
of the adjacent section and the next
section at a weight of one each.

Bec. B-Ad4—Test Bars

B-Ad4l, Dimensions, Test bars for
pipe of 30-in. o 48-in, diameter shall
be 2 i in dismeter and not less than
26 im, long. Individual gest bars may
wary as much as 3 per cent from the
standard diameter.

B-Ad2. Method of casting. The
bars shall be cast vertieally in well
faced, dry sand molds provided with
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& suitable pouring basin and mounted
on a suitable refeactory foundation.
Metal lor the hars shall be abtained by
using a small heated ladle taking its
metal froem the main ladle from which
the pipe s to be poured. The metal
shall ke taken after all allovs and other
additional metal, except cast-iron pipe
scrap lor cooling, have been added 10
the main lodle and become melied.
The bars shall not be removed from
the mold before they have cooled to
S00°F.

8-Ad4.3, Method of testing. The
bars shall be broken as beams by
placing them on supports 24 in. apart
and applying the load ar the center
of the span. The breaking load and
the correaponding deflection shall be
observed and recordsd.

EB-Add. Correcling ohserved break-
ing loads erd deflections.  The bars
shall be measured st the point of ap-

plication of the load and the results
corrected to standard dimensions by
the conventiemal beam formula (for
bars of 2-in. diameter])

£
i = LA
arrected 1 ﬂhnrrdt-l-’kw
dy
2

in which ¥ is the breaking load (Th.),
dy i the measured horontal diameter
(in), dy is the measured vertical di=
ameter {im.) and ¥ is the deflection
{in.) at breaking,

Bec. B-AS—Defloction Messurements

All  deflection  measurements  re-
quired by these specifications shall be
that of the specimen and shall not in-
clude any compression of the supports
of loading blocks, or backlash or dis-
tortion of the testing machine.

Corrocted y = Observed ¥ X
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backfill, under 5 {t. of cover.)

Table P4—5Standard Thicknesses of

Cast Iron Gas Pipe Centrifugal
Cast n Sand-lined Molds m“,"?l,'?f
1n|:md|.1.lhn:|.l’|.E C, and [, =
gufes 10-150, 334, 5 snd 8 ﬁ al
cover.}
m}‘ﬁiﬂ:ﬂlﬂ—l‘:ﬂ;:dﬂ;ming ad:lﬂ:;u;[

L reguired for greater 5
of cover asd other cmdigm of laying
will be fomid n ASA AXLL

MNote 2—Ulsers of these t2bles are
cautioned {0 select fittings  having
proper socket dimensipms and thicks
nessed suited to the pressares. Pipe
specified in these tables have ovtside
diameters which will chamber ﬂun'rd.'ly
1|._~'lll1 cxlsting standards for pipe aml
Hiigs.

Ueers of this document should make reference to “*Amwerican Recommended
Practice Manuaal for the Computation of Strength and Thickness of Cast Iron
(ASA AZ2LL) for complete information eopncerning the conditions which
varions thicknesses af pipe are designed to meet. The foreword of the Mamal alsa
containg o statement regarding the history of the speciications and references ta

Pipe"

other related docunsents,
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ASA
A21.9-1952

AMERICAN STANDARD SPECIFICATIONS
for
CAST IRON PIPE CENTRIFUGALLY CAST IN

SAND LINED MOLDS FOR GAS

This specification covers cast iron pipe centrifugally cast in sand
lined molds.

Section 9-1—Definitions

Purcmazer. Wherever the word “Purchaser”™ is used herein, it shall
be understood to mean the actual purchaser of the pipe or his
authorized agents acting within the scope of the duties entrusted
to them.

Hear. A heat is a period during which a cupola or furnace is op-
erated continuously.

Rux, A run isa period of one or more shifts during which a shop is
operated continuously.

Mixtuze oF Imon. Mixture of iron is a combination of pig iron,
scrap, coke and other raw materials charged to a cupola or furnace
to give a desired composition of iron | or a ¢combination of molten
iron from ome or more gources, made in a forchearth or ladle to
give a desired composition of irom,

Source oF Iror. A source of iron is a cupola, furmace or forehearth
from which iron is delivered to a transier or pouring ladle.

FonpneartH, A forehearth is a refractory-lined receptacle for the
temporary storage of molten iron from one oF more cupolas or
furnaces.

Section 9-2—Description of Pipe

The pipe shall be mads with bell and spigot ends with beads cast
on, plain ends or such other type of ends as may be agreed upon at
the time of purchase. Pipe with bell and spigot ends shall conform
to the dimensions and weights given in the following taldes, Pipe with
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other types of ends shall comply with the dimensions agreed upos,
bt in all otler respects shall {ulfill the specifications ereinaiter given,
Pipe shall be straight and shall be true circles in section, with theic
inmer and outer surfaces concentrie. They shall be cast at least 12
I:-:rl; Er| :u:unhl..'l.] ];.LJ.'i:ng |E'|l_g|:!'l1 This 1.:|.'|,:u: 1;\1' |ri||-n i\.E 1;4:I|.'|:I|'I:|I:I|'|1]|' 1m|;I-|:-
at present (1952) in 16-, 1654- and 20-foot lengrthe,

Section 9-3—Casting of Pipe
The pipe shall be centrifugally cast in sand lined molds and shall

remain in the sand for a sufficient length of time to prevent unegual
eontraction during cooling.

Section 9-4—Quality of Iron

(9-4.1) All pipe shall be made of cast iron of good quality, and of
such character and so adapted in chemical composition to the thickness
of the pipe to be cast, that the irom in the pipe shall be strong, tough,
resilient, of even grain and 2oft enough for satisfactory drilling and
cutting and it shall comply with the physical specifications given in
Sections 817 and 9-1B, The metal shall be remelied in a cupola or
other suitable furnace.

(9-4.2) The iron in the pipe shall not contain more than 0.90 per
cent of phosphorus nor more than 0.12 per.cent of sulphur. Samples
for chemical analyses shall be taken by drilling completely through
from skin to skin either accepiance test specimens or specimens cast for
this purpose but mot to excesd three specimens per heat of approxi-
mately eight hours. In case of dispute, analyses will be determined on
samples taken from the pipe in question,

Section 9-5—uality of Castings

The pipe shall be smooth, free from scales, lumps, blisters, sand
holes, laps, and defects of every nature which unfit them for the use
for which they are intended. Mo plugging, filling, burning-in or weld-
ing will be allowed except as permitted by the purchaser.

Section 9-6—Foundry Records

A record of the results of the following tests shall be made and
retained for at least one year. Upon request such record wiill be avail-
able to purchaser at the foundry. If written transcripts of the results
of any of these tests are desired, this fact shall be noted in the order for
pipe, naming tests of which transcripts are desired. The methods of
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testing and the dimeénsions of all test specimens are given in the
Appendix.

(9-8.1) Chemdcal Analyses—Chemical analyses of each iron mix-
ture used directly in the pouring of pipe, obtained as in Section §-4.2
shall be made for silicon, sulphur, manganese, phosphorus and total
carbon during the first hour and at intervals not to exceed three hours
throughout the heat. If pipe are podred directly from the cupola,
chemical analyses shall be made of iron from the first and from the
tast fadle. In case the mixture i5 changed one or more times during
& heat in order to produce a different iron, the time of taking samples
shall be varied in such a way as to obtain representative tests of the
iron at least at the beginning and end of each period during which the
iron is intended to be constant in quality.

(9-68.2) Powring Temperatirés—"The pouring temperature of the
irod shall be taken at the casting ladle for each size of pipe at least once
each hour,

(9-6.3) Talbot Strip Tests

( See Section 9-17.1.)

(9-6.4) Test Bar Tests

{ See Section 5-17.2.)

(9-6.5) Pericdic Kiag, Strip, aid Fall-Lengtlh Bursticg Tesls

{ See Sections 017 and 9-18.)

Section 9-T—Marking Pipe

Each pipe shall have the weight and class designation conspicuously
painted on it. In addition cach pipe shall have cast on it the manu-
facturer’s mark the year in which the pipe was cast and, when specified
by the purchaser, initials not exceeding four in number, The letters
and fipures shall be on the cutside surface of the pipe and cast marks
shall have dimenstons not less than those indicated below:

e ™ e -
4 M vl
6-12 34 A
18-20 134 %
24-48 2 1§

Section 9-8—Inspection by Purchaser
(9-8.1) Power of Purchaser to Tnspect

The purchaser shall have free access at all times 1o all paris of any
manufacturing plant which concern the manufacture of articles to be
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made for him. He may inspect the material, the pattern work, mold-
ing, casting and coating (i uwsed) of the pipe. The forms, sizes,
uniformity and conditions of all pipe herein referred to shall be sub-
ject to his inspection and approval, and he may reject, without sub-
jection to hydrastatic test, any pipe which is not in conformity with
the specifications or drawings. Any pipe rejected shall be marked as
rejectes] and any marks pertaining to the purchaser shall be chipped
ar erased from such pipe.

(9-3.2) Manufoctirer to Furnish Men ond Materials

The manufacturer shall provide tools, testing equipment, materials,
labor and facilities necessary for the required testing, inspection and
weighing of the pipe at the foundry.

(8-8.3) Report of Purchaser's Inspection
The purchaser shall make written report daily to the foundry office
of all pipe rejected with the causes for rejection,

Section 3-9—Inspection and Certification by Manufacturer

Should the purchaser have no inspector at the works, the manu-
facturer shall, if required by the purchaser, furnish a sworn statement
that the inspection and all of the tests have been made and met as
specificd.  If written transcripts of any of these test results are re-
quired, including chemical tests if desired, a request for same, speci-
fying the tests of which transcripts are desired, shall accompany the
areer,

Seection 9-10—Pipe to be Delivered Sound

All the pipe shall be delivered in all respects sound and in conformity
with these specifications, The inspection shall not relieve the manu-
facturer of any of his obligations in this respect, and any defective
pipe which may have passed the purchaser at the works or elsewhere
shall be at all times liable to rejection when discovered, until the final
completion and adjustrment of the contract, provided, however, that
the manufacturer shall notbe held Hable for pipe found to be damaged
after they have been accepted at the agreed point of delivery, unless
there shall be unmistakable evidence that the casting was originally
defective or damaged before acceptance. Care shall be taken in han-
dling the pipe not to injure the coating (if used) and no pipe or ather
material of any kind shall be placed in the pipe during transportation.
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Section 9=11—Cut Pipe

Defective spigot ¢nds on pipe may be cot off in a manner which
will produce a square ¢nd. Mot more than 10 per cent of the total
numlber of pipe of each size of a given order may be shipped as cut
pipe.  Such cut pipe when cut from 12-foot lengths shall have a
nominal laying length of not less than 11 fect; pipe originally of 16
feet or preater lengtl shall not be cut more than 2 feet.

Section 9-12=—=Tolerances or Maximom Permitted Variations from
Standard IMmenszions

(9-12.1) Tolerances in Diameter of Pipe and Sockels

Clutzide diameters of pipe barrels, spigot ends and nside diameters
of sockets shall be kept as nearly as practicable to the specified dimen-
sions. The inside diameters of the sockets and the outside diameters
of the spigot ends shall be tested with circular ganges. Tolerances or
maximum permitted variations from standard dimensions are listed
in the following table.

HNeminal Pige Dismeter, Tederances, P'las or Ainus.
Iecheas [Ihﬂ‘lﬂ
4 to 12 Rl
16 to 24 08
30t 36 A0
4% to 48 A3

{8-12.2) Tolerances in Thickness
The minus tolerances from standard thickness of pipe and dimen-
sions a, b, ¢, and d of the bell are listed in the following table

Hm:ml]im:f.im:b:r, mni:—‘h‘;‘:m'
dtof i
10012 06
16 to 24 03
a0 to 48 Ja

NOTE: In pipe barrel thickness, tolerances .02 inch greater than
those listed above shall be permissible over areas not exceeding 8
inches in length in any direction.

(9-12.3) Alowallie Percentage of Fariation in W eight
The weight of no single pipe shall be less than the nominal tabaulated
weight by more than 656 for pipe 12 inches or smaller in diameter,
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nor by more than 4% for pipe larger than 12 inches in diameter. The
total weight of any order of 25 tons or meore shall not be more than
2% under the total nominal weight, ‘The total excess weight to be
paid for on orders of 23 tons or more shall not excesd 2% of the
nominal weight and on orders bess than 25 tons shall not excesd 395
of the nominal weight. An order is herehy defined as including all
the ppe ordered under the terms of a specific contract or purchase
order or a single order placed vnder the terms of a standing contract.
Unless otherwise stated in the contract, the ton shall be 2,000 pounds
avodrdupois,

Section 9-13—Cleaning and Inspecting

All pipe shall have fins and other roughnesses chipped or ground off
and shall be thoroughly cleaned, checked as to dimensions and also
subjected to a careful inspection and a rolling test before the coating
{if used) is applied.
Bection 9=-14—Hydrostatic Test

Each pipe shall be subjected to a hydrostatic proof test as follows:

TaeLe oF Pressures For HyprosTATIC TESTS

L - M T
4ol All Thicknesses GO0
15 S50 and less el
16 A1 and ower SO0
20 ST0 and less 400
z0 1 and over GO0
24 10 and less 400
a4 76 and over 500
a0 B8 and less 00
a0 89 and over LT
24 A8 and less 400
34 0 and over 500
42 100 and lesy i
42 1.10 and over 500
48 1.18 and less 400

43 1.1% and over BOO
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The pipe shall be under the test pressuce for at east one-half minwte.
Any pipe showing defects by leaking, sweating or otherwise shall be
rejected,

Bection 9-15—Weighing

Each length of pipe shall be weighed and the weight plainly marked
on the outside or inside of the bell or spigot end,

Section 9-16—Exterior Coatings

Any coating (if used) which is to be applied to the pipe, shall be
specified in the agreement made at time of purchase.

Section 9-1F—Acceptance Tests for Physical Properties

The standard acceptance tests for the physical characteristics of the
pipe shall be as follows :

(9-17.1) Talbor Strip Tests

Talbest strip tests shall be used to determine acceptability of 4 inch
to 24 inch pipe for modulus of rupture and secant modulus of elasticity.

(17.1.1) Soempling. For sampling, each run shall be divided into
periods of approximately three hours each and at least one sample shall
be taken during each 3-hour period.  The sample for the first period of
the run shall be taken during the first hour, or if casting is direct from
cupala, from the first ladle.  Samples shall be taken so that cach size
of pipe cast for two hours or longer during the run and each mixture
or source of iron used for two howrs or longer during the run shall be
fairly represented.

(17.1.2) Method of Testing. The method of esting Talbot strips
is given in the Appendix,

(17.1.3) Accepionce Faliwes. The acceptance walees [or Talbot strip
tests shall be as follows:

Taibat Strips from S-inch o 24-tuch Fipe

Modulus of rupture ooovveiaa, 40,000 [hs, per sq.in, minimum
Secant modulos of elasticity o ... 10,000,000 [bs, per sq.in. maximunm

If the modulus of elasticity exceeds 10,000,000, the modulus of
ruptice shall exceed 40,000 in at least the same proportion,

(0-17.2) B-tuch Drawieter Tesl Bar Tesls

AST.M. standard (A-48 Bar C) 2-inch cHameter 3 27 inch test
bar tests shall be used 1o determine the acceptability of 30-inch to 48-
inch pipe.
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From each mixture of iron used to cast pipe of 30-inch to 48-inch
sizes, 2-inch diameter test bars shall be cast and tested from the first
ladle of iron and at intervals not to exceed three hours during the heat,

For the record, from every 200 lengths, but not less than one pipe of
exch size each week, one Talbot strip shall be cut and tested and shall
meet the requirements of Section 9-17,1.8,

At the manufacturer’s option, Talbot strips may be tested fnstead
of test bars. If Talbot strips are tested, they shall meet the require-
ments of Section 5-17.1.8.

Test bars shall have the following properties:

Ereaking Load G000 1bs., minimam

Defiection 0.15 inch plus 0.01 inch for cach 500
Ibs. that the breaking load exceeds
G000 Tha.

These test bar values apply only to pipe of thickness classes 21 to
25 in pipe designed using 18,000 Ibs. per sq.in. tensile strength in
bursting and 40,000 Ibs. per sq.in. in modulus of rupture of the ring.

Bection 9-18—Periodic Ring Tests and Full Length Bursting Tests

The manufacturer shall periodically make such bursting tests and
ring tests in comjunction with strip tests that he can certify the design
values of modulus of rupfure (40000 Ihs, per sq.in.) and tensile
strength of the iron in the pipe (18,000 lbs. per sqin. )}, These tests
shall be made in accordance with dimensions and methods given in the
Appendix,

Pipe for these periodic ring and bursting tests shall be so selected
that they will be representative of the sizes and various thicknesses of
each size cast, Ring tests shall not be made on 4-inch pipe

Tests of Talbot strips cut from the ring, as provided in the Ap-
pendix, shall be made in conjunction with ring and bursting tests. At
least three Talbot strips shall be tested from each burst pipe and one
of these strips shall come from the ring. For pipe for which rings
legs than 1004 inches long are used, the Talbot strip shall come from
parts other than the ring.

Tests and records shall include modulus of rupture of each sirip and
ring, modulus of elasticity of cach strip and of each ring 12-inches and
larger ; also, breaking load and deflection of each test bar.
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At purchaser's request, manufacturer shall furnish a written tran-
seript of ring and bursting tests and tests on Talbot strips made in
connection therewith for a period not exceeding one year and for such
sizes as requested,

Unless there is a record of satisfactory tests equivalent to those
hereinafter described, extending to within three months or less of the
time to begin manufacture of an order for pipe of any size 30-inch
to 48-inch, the producer shall test three pipe from the first day's pro-
duction, and one each succeeding day for the next 4 days. If all the
tests meet the specifications, test one pipe every § days for the next
3 weeks and if all those meet the specifications, test one pipe each
month. In the case of a failure of any test, repeat the same series of
tests az above specified, In the case of a lapse of more than one month
in the manufacture of such pipe, the monthly test shall be made on a
pipe from the first day's run. If the tests are all satisfactory, the
number of pipe tested shall not exceed 3% of the order.

Section 9-19—Additional Tests Required by the Purchaser

If more or other tests than provided in these specifications are ré-
quired by the purchaser, such tests shall be specified in the invitation
for bids.

Section 9-20—Defective Specimens and Retests

{9-20,1) If any test specimen shows defective machining or lack of
continuity of metal it may be discarded and replaced by an-
other specimen.  If any sound test specimen fails to meet the
specified requirements, the purchaser may permit a retest on
two additional sound specimens from pipe cast in the same
period as the specimen which failed, in which case hboth
specimens shall meet the prescribed tests to be acceptable.

{9-20.2) Test bars may be cast in pairs and at least one bar from
each pair shall be tested, but the manufacturer shall have the
right to test both bars in which case the better bar shall be
taken a2 representative.

(5-20,3) If a routine test bar test fails to meet the requirements the
manufacturer shall have the right to substitute two Talbot
strips cut from a pipe cast with iron represented by the failed
test bar test. If both strip tests meet the requirements, the
pipe for that period shall be acceptable.
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Section 9-21—Rejection Due to Failure to Meet the Routine Accept-
ance Test Requirements
If any rovting chemical analysis [ails 1o meet the chemical require-
ments of Section 9-4.2 of il any acceptance test fails to meet the re-
quirenrents of Sections 2-17.1.3, 9-17.2 and 0-20, the pipe cast in
the period shall be rejected excepd subject to the provisions of Section
2-22,

Section 9-22—Limiting the Rejection Due to Failure to Mest the
Routine Acceptance Test Requiremenis

The manofacturer may limdt the amount of rejection by making
similar additional tests of pipe of the same size 25 that rejected until
the rejected bot is bracketed in order of manufacture by twa acceptable
vests, I a peried is rejected, the acceptabality of pipe of different
sizes from that rejected may be established by making the routine
acceptance tests for these sizes,
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ASA
AZLS9

AFPENDIX*

Table of Contents
Sec. 9-A1—Talbot Strip Tests
Sec, 9=A%—Ring Tests "
Sec. 9-A3—Full-Length Bursting Tests
Sec, f-Ad—Test Bars
Sec, B-Af—Deflection Measurements

Tables }

Table §.1—Standard Dimensions of Bells, Sockets, Spigot Beads and
Qutside Diameters—and Weights of Bells and Spigot
Beads—of Pipe Centrifugally Cast in Sand-lined Molds

Table 9.2—Standard Thicknesses, Diameters and Weights of Pipe
Centrifugally Cast in Sand-lined Molds

Table 9.83—Standard Thicknesses and Weights of Pipe Centrifugally
Cast in Sand-lined Molds

Table 9.4—5tandard Thicknesses of Pipe Centrifugally Cast in Sand-
lined Molds

Section 9-A1—Talbot Strip Tests

Talbot strips (Fig. 9.1) shall be machined longitudinally from each
pipe specimen selected for testing by this method. These Talbat
strips may be cut from a part of the ring little stressed in the ring test
—i.&, near one of the elements marked o in the illustration of the
ring test (Fig. 9.2). The strips in any case will be in cross section
a5 indicated in Fig. 9.1—ie., will have for their width the thickness
of the pipe and for their depth, 0.50 in. Their length shall be at least
1054 in. These strips shall be tested as beams on supports 10 in. apart
with loads applied perpendicularly to the machined faces at two points

= This Appendix §1 & part of ASA A2 S—American Standard Specificaticns
for Cast Iron Fipe Centrijugal Cast in Band-lined Molds, for Gas =

+ Data on thickeesses required for greater depils of cover and conditins
of layieg oiher than these assumed in the following tables will be found in
Appendix B of ASA AZL1—American Recommended Practice Mansal for the
Computation of Strength and Thickeoeas of Cast Tron Fipe,

Tsers of the following tables are canticned to select fittings having proper
socket dimensions and thicknesses suited to the pressures, Pipe 5:1:“ d m
these tables have omiside diameters which will chamber correctly with existing
standards for pipe and Attinge.
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i

Figa
Thickpaai

1

File. 8.1 Positicm From Which Talbat Strip I's Cut

315 in. from the supports. The breaking load and the deflection shall
be observed and recorded.

The strip shall be accurately calipered at the point of rupture and
the modulus of rupture, B, shall be caleuwlated by the wsual beam
formula, which for this case reduces to the expression:

__ 1o
i et

The secant modules of elasticity, E; in pounds per square inch,
shall be compated by the formula:

Int the above formulas, B is the modulus of ruptore {Ibs, per sq. in.), E,
i5 the secant modulus of elasticity (bs. per &qin.}, B is the breaking
load {Ib.}, d 15 the depth (in.) of the strip (mtended to ke 0.50 in.},
# is the width (in.) of the strip (pipe thickness) and y is the deflec-
tion (in.) of the strip at the center at breaking laad.

Section 9-AZ—Ring Tests

The maximum length of any ring shall not exceed 12 in.; for pipe
16 in. and larger, the minimum length shall be 1034 in.; for pipe 12 in.
and smallér, the minimum length shall be one-half the nominal di-
ameter of the pipe. Each ring shall be tested by the three-edge bear-
ing method as indicated in Fig. 8.2, The lower bearing for the ring
shall consist of two strips with vertical sides having their interior top
corners rounded to a radivs of approximately 82 in.  The strips shall
be of hard wood or of metal. If of metal, a piece of fabric or leather
approximately ¢ in. thick shall be laid over them. They shall be
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i' Fadlus

Fio. 5.2 Assembly for Ring Tes

straipht and shall be securely fastened to a rigid block, with their
interior vertical faces the {ollowing distances apart:

2 Bearing Strip
Mom, Pipe Diam Spacing
i, a1,
]2 14
165=24 1
J0=4H z

The upper bearing shall be an oak block, straight and true from end
to end. The upper and lower bearings shall extend the full length of
the ring. The ring shall be placed symmetrically between the two
bearings, and the center of application of the load shall be so placed
that the vertical deformation at the two ends of the ring shall be ap-
proximately equal. If the ring is not uniform o thickness, it shall be
0 placed that the thick and thin portions are near the ends of the
horizontal diameter.

A record of the breaking load and the vertical deformation of each
ring tested shall be made. The modulus of rupture and modulus of
elasticity are computed from the formulas:

R = 0954 Lokl
0.225H (d 4 1) _ 0236R(d 4 £)?
bi’}' = iy
in which B iz the modulus of rupture (Ibs. per sq.in.), H° is the break-
ing load {Ib.), d is the averape inside diameter (in.) of the ring, ¢ is

E=
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the average thickness (in.) of metal along the line of fracture, b is
the length (in.) of the ring, E is the modulus of elasticity (lbs. per
sq.in.} and v is the vertical deformation (in.) of the ring at the center.

Section 9-A3—Full-Length Bursting Tests

The bursting tensile strength shall be determined by testing full-
length pipe (less the amount cut off for ring and strip test specimens)
to destriction by hydraulic préssure. Bells may be removed to fa-
cilitate testing, A suitable means for holding the end thrust shall be
used which will not subject the pipe to endwise tension or compression,
or other parasitic stresses, A calibrated pressure gage shall be used
for determining the bursting pressure, This gage shall be connected
to the interior of the test pipe by a separate connection from that
which supplies water for the test. The unit tensile strength in burst-
ing shall be obtained by the use of the formula

Fd
$=w
in which 5 13 the bursting tensile strength (Ibs, per sq.in.) of the iron,
P is the internal pressure (fbs, per sq.in.) at bursting, d is the average
inside diameter (in.) of the pipe and ¢ is the minimum average thick-
ness (in.) of the pipe along the principal line of brealk.

Measurements of thickness shall be taken along the principal line
of break at 1-ft. intervals,

The minimum average thickness along the principal line of break
shall be obtained by averaging the measurements at the thinnest sec-
tion at a weight of two and at the adjacent sections on each side at a
weight of one each; or, if the thinnest section iz at the end of the
break, by averaging this thinnest-section measurement at a weight
of two and the measurements of the adjacent section and the next
section at a weight of one cach.

Section 9-A4—Test Bars

9-Ad1. Dimengions., Test bars for pipe of 30-in. to 48-in. di-
ameter shall be 2 in. in diameter and not less than 26 in. long. In-
dividual test bars may vary as much as 3 per cent from the standard
diameter,

9-A48. Method of casting. The bars shall be east vertically in
well faced, dry sand molds provided with a suitable pouring basin and
mounted on a suitable refractory foundation. Metal for the bars shall
be obtained by using a small heated ladle taking its metal from the
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main ladle from which the pipe is to be poured, The metal shall be
taken after all alloys and other additional metal, except cast-iron pipe
scrap for cooling, have betn added to the main ladle and become
melted, The bars shall not be removed from the mold belore they
have cooled to S00°F.

8-A4.8. Method of testing, The bars shall be broken as beams by
placing them on supports 24 in. apart and applying the load at the
center of the span.  The breaking load and the corresponding deflec-
tion shall be observed and recorded.

B=Add, Correching ohserved breaking lvads and deflectiors, The
bars shall be measured at the point of application of the load and the
results corrected to standard dimensions by the conventional beam
formula, (for bars of 2-in. diameter) :

8
dds
dy
2

Corrected = Observed B %

Corrected y = Dbserved y 3

in which B is the breaking load (b}, 4, is the measured horizontal
diameter {in.}, d, i the measured vertical diameter (in.) and y is
the deflection (in.) at breaking.

Section 9-AS—Deflection Measurements

All deflection measurements required by these specifications shall
be that of the specimen and shall not isclude any compression of the
supports or Joading blocks, or backlash or distortion of the testing
mncline,
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A5.A. Specifications

Table Me, 7.2

STAMDARD THICKMESSES, DIAMETERS AMD WEIGHTS OF GAS PIPE

CEMTRIFUGALLY CAST IM SAND LINED MOLDS
Dimensions in Inches — Wesghts in Pounds
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Dimensions in Inches — Weights in Pounds

Table Ma. 9.2 (continued)
STAMDARD THICKMESSES, DIAMETERS AND WEIGHTS OF GAS PIPE
CEMTRIFUGALLY CAST [N SAMD LINED MOLDS
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Table Mo. 7.3

STAMNDARD THICKMESSES AND WEHSHTS OF CAST IROM GAS FIPE
CENTRIFUGALLY CAST IN SAND LINED MOLDS
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Table Mo. 9.3 (continued)

STAMDARD THICKMESSES AMND WEIGHTS OF CAST IROM GAS PIPE

CENTRIFUGALLY CAST IM SAND LIMED MOLDS
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Foreword

For a brief history of the develop-
ment of stamfard specications for east-
iron pipe and fttings for water, for the
oeganization and program of the Sece
tional Committee (AZl) on Specifica-
tions for Cast Iron Pipe and Fittings
which developed the specifications con-
tained herein, and for a description of
the other specifications issued or in
preparntion by this sectional committes,
reference shoill be made to the Fore-
word af the “American Recommended
Practice Mannal for the Compatation
ol Etrnnglh and Thickness of Cast Iron
Pipe { ASA AZ11)."

The short-body fittings described in
the specifications which follow were
developel to meet o growing demand
for lighters, cheaper and more compact
Attings than those of earlier standard
specifications for  bell-and-spigot  fit-
tings for water, fttings better adapted
to use in distribution work in city streets
congested with other utility structures.
Thiz need for more compact fittings
had bed to o variety of specinl designa
by different munteipalities and mamse-
factizrers.

The rdical d‘nng‘: iti d-r:-.dg'n rafsed
questions of strength and  hydraulie
properties which were studied exhang.
tively by Committee A2, Strength was
ipvestigated, with numerous barsting
tests in each case, by Dean M. L. Enger
and Prof. W. M, Lansford of the Dept.
of Theoretical and Applied Mechanics,
University of Iinnis (unpublished},
amd by the American Cast Tron Fipe
Cow representing the Cast Tron Pressuace
Pipe Institute of the manufacturers
{url]ml:l.'ish:d:l, |'T_'_rv||.1-.|.|.|'|i|: boszes, 0
comparison with lesses in fttings of the
current ASWIWAL long-bady patterns,
wer mensired at the Corsell Univer-
!.:'I'_r Enginming’ E:l:pr:l'iml:nl! Station

by Prof. Ernest W, Schoder and Prof,
Arthaer M. Vanderlip; and an econsmic
comparison of the short-body and the
MWW AL fypes, as they would be
used in a typleal distribution system,
was made by Allem T. Ricketts and
Thamas H, Wiggin Both of these
studies of hydraulic lesses were pub-
lished in Cornell University Engineer-
ing Experiment Station Bulletin Ko,
20, September 1935 (102 pages, $1.25),
These stsdies, for 12-in. and smaller
Githigrs, demonsteated pot only the
strength of the short-body designs, but
alzo that thees short fittings are slightly
superioe sconomically in distribution
systents, consklering friction losses, the
cost af power for pumplig, and Instalka-
tion costs, Longer-radiug bersds show
anmewhat smaller losses of head, hat the
difference 15 s small for vl distris
bution velacities, ami the use of bends
in distribution systems, except wlere
space is limdted, 13 so infroquent, that
this difference may be dizregarded.

Sinee cast fron teed and crosses, eg-
perinﬂ}' thase with ur|_un.1 I|:n:||!|f-|:i‘.-|..I dd'}'
accurate stress an:]_-,ui:, the dﬂ-‘i[l'l-l-
wiere developed on the basis of nuamer-
oud bursting tests, with allowanees for
weater hammer, for foundry tolerance
and for a koss in thickness of (0L08 . by
corrosion, Thess fittings are of one class
only, for a static working water pres-
sure of 250 psk plus water hammer,
with or without ordinary earth loauds,
and with a factor of safety of aboat 254,

The designs contemplate all bell fit-
tinge, The spigods shown In Fig. 1 (see
. 6 will e substitted for one of mare
hells a5 ordered, Fittings of the same
hody dimengions and laving lengihs,
with fange ends or ends for mechani-
cal jobmts, may alss be ordered onder
fthese ;pe-::iﬁl:n.ﬁnru.
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American Standard Specifications for
Short-Body Cast-Iron Fittings, 3 Inch to 12 Inch,
for 250-psi. Water Pressure Plus Water Hammer

This apecification covers J-in, fo I12-in. shori-body caat-tron flitags for
weaicr pressure of S50 pei plur mator ksworer ar spocified oo phe
“Awmerican Recowmended Froctice Moenm! for fhe Compatetion of

Kirempih and Thickeesr of Cagt Tron Pipe™ [ASA A281)

Boc. 10-1—Description of Flttings

Fittings shall be mnde with afl hell
ends or such other type of ends as
may be agreed upon at the time of
parchase. Fittings with all bell ends
or with spipot ends shall accurately
conform to the dimensions given in
the tables accompanying and forming
a part of these specifications.  Fittings
with other types of ends shall camply
with the dimensions agreed upon but
in all other respects shall fulfill the
specifications bereinafter given.

Sec, 10-2—Casting of Fittings

Fittings shall be molded from ae-
curate patterns. They shall mot be
stripped while suficiently bot to be
injured by subsequent cooling.

Bec. 10-3—Quality of Iron

10=3.1. AN fittings shall be made
of cast iron of good guality, amd of
such character and so adapied in chem-
ical composition to the thickness of the
fittings to be cast that the iron in the
fittings shall be strong, tough, resilient,
of even grain and =oft enough for sat-
sfactory drllig and cutbing and
shall comply with the physical speci=
fications goven in Sec. 10-14 and 10-=

15, The metal shall be remelted in a
cupola or other suitable furnace,

10-32. The iron in the fittings
ghall not contain more than 090 per
cent of phosphoras nor more than 0,12
per cent of sulfor. Sampdes for chemi-
cal analysis shall be taken by drilling
mmpﬁ:tql}f thml:g‘h f:rnm ski.n 4a] |'.1|:i.|1.
each of the neceptance test Specimens ;
bnst mot to exceed three specimens per
heat,

Beg, 10-d—0uality of Oustings

The fttings shall be smooth and
free from scales, humps, blisters, sand
hobes and defects of every nature which
unfit them for the wse for which they
are intended. Mo plegging, flling,
baming-in ar welding wall be allowed
except a8 permatted by the purchaser.

Boc. 10-5—Foundry Records

10-51. Carting. A record of the
melting and pouring temperatures of
the irom shall 'be formished the pare-
chaser if requested,

10-52. Chenvical gmalyses. Chem-
ical analyses shall be made by the
manifacturer from each heat to deter-
mine total carbon, manganese, phos-
phorus, salfur and silicon; duplicate
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copies of test reports shall be furnished
the purchaser on request,

Beg, 10-6—Marking of Fittings

Every fitting shall have distinctly
cast upon it the initizls of the maker's
name, and, f requested by the parc-
chager, fipures showing the year in
which it was cast. Nominal dianfeters
of openings shall be cast on all Aitings
amd the fraction of the circle on all
bends; alse any initisls, not exceeding
foir, which may be required by the
purchager. The letters and figures
shall be cast on the outside and have
dimengions not less than thoge indi-
cated belowr:

Firtlmg Heighy of
Dhewm, Letiers Beliel
in. (LR iH.
LS 5] 1 i
L B 1} g

The weight amd the clast shall be
conspicucusly painted in white on the
inside or outside of each fitting after
the coating has become hard,

Bec, 10-T—Inspection by Purchaser

10=7.1. Definition of “Purchaser”
Wherever the word “Purchaser” is
psed herein it shall be understood to
osean the actiml purchaser of the A=
fings or his authorized agents acting
within the scope of the duties en-
trusted o them.

10-7.2. Power of purchaser lo fii-
spect. The purchaser shall have fres
access ot gll times to all parts of any
manufacturing plant which concern the
mandaciure of articles to be mads for
hint. He may imspect the material,
pattern warlk, rr!lu-]dh'lg. casting, coat-
ing and lining of the fittings. The
forms, sizes, uniformity and conditions
of all fittings herein referred to shall
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be subject to his imspection and ap-
proval, and lse may reject any fitting
which is not in conformity with the
specifications or drawings, Any fit=
ting rejected shall be marked *rejected,”
and any marks pertaining o the puar-
chaser shall be chipped or ernsed from
sisch fatting.

10-73, Mansfecturer fo furnich
wen ard araterialy,  The manufacturer
ghall provide all tools, testing equip-
ment, materials, kabor and facilities
mecessary for the required testing, ine
spection and weighing of the fittings
at the foundry.

10-74. Report of purchaser’s fn-
gpection.  The purchaser shall nake
written teport  daily at the foundry
office of abl fitkings rejected, noting
caises [or rejection,

Bec, 10-8—Inspection and Certifica.
tion by Manufaciurer

Should the purclaser bave no in-
spector at the works, the manuiacturef
shall, i required by the puarchaser,
furnish & sworn siatement that the
inspection amd all of the tests have
been made as specthed, this statement
to contain the results of all specified,
tests,

Sec. 10-8—Fittings to Be Delivered
Bound

Al the Aitings must be delivered
'i:n. a“ TESpHECis aouind and eonformalie
to these specifications, The inspection
shall mot relieve the manufacturer of
any of his obligations in this regard,
and any defective fifting which may
have passed the purchaser at the works
ar eleewhere shall be at all times liahle
to rejection when discovered, until the
final completion and adjustment of the
contract; provided, however, that the
mamifactirer shall not be leld lwahles
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for httings found to be eracked after
they have been accepted at the agresd
point of delivery, unless there shall be
unmistakable evidence that the casting
was originally defective or damaged
before acceptance, Care shall be taken
in handbing the fittings not to injure
the coating or lining, and no nuaterial
of any kind shall be placed in the Bt-
tings duning tramsportation or at any
other time after they have received the
coating or lining.

Bec. 10-10—Tolerances or Maximum
Permitted Varlations From Stand.
ard

10-10.1, Toleronces in dicmsler.
All sockets and spigots shall be tested
by circular gages. All fittings shall be
rejected which ane defective in joint
room, of which vary more than 0,12
i, from standard dimensions in the
dinmeters of the sockets and the out-
side diameters of spigots,

10-1002. Toleramces i ihicknrss.
Mo vartations below the standasd thick-
ness shall be permitted for 10-n, by
I0-in, 12-in. by 12-in. and 12-in. by
10-im. tees and crosses. For other fit-
tings, variations below the standard
thickness shall not be greater than
those shown in the following table and
nake

Nam. Daameter BMinus Tolemmon
in. i,
3 4 and & 0, L
B, 0 and 13 12

Mote: Variations from the standard
thickness of W02 in, in exceas of the
albowances above given shall be per-
mitted for spaces not exceeding 8 in.
in length in any direction.

10-10.3. Allwable pereentage of
variation in weight. No fitting shall
be accepted the weight of which shall
be less than the standacd weight by
more than 10 per cent, and no excess
sbove the standard weight of more
than 10 per cent will be paid for.

Sec. 10-11—0leaning and Inspecting

All fittings shalfl have gates, fins and
ather roughnesses chipped or ground
off and shall be thoroughly cleaned,
checiied as to dimensions and also sub=
jected tooa careful surface inspection
and a hammer test before being coated
ar lined.

Sec. 10-12—Weighing

Each fitting shall be weighed and
the weight and class conspicugushy
painted on the outsids or inside of the
bell or spigot end.  Fittings which are
to be lined with cement mortar or
coated on the ingide or outside, or bath,
with bituminous enamel or other spe-
cial nmterial shall be weighed before
the application of such a lining or coat-
ing. II desired by the purchaser, fit-
tings not lined or coated with cement
moriar, bituminous enamel ar other
special material shall be weighed after
delivery amd the weights so aseer-
tained shall be usad 10 the final settle-
ment, provided such weighing is done
by a legalized weighmaster. Tnless
otherwide stated in the contract, a hon
shall ke 2,000 Ik, avededupixs.

Sec. 10-13—Linings and Exterior
Coatings

Any particular lining or coating
which is to he applied to the fittings
shall be specified in the agreement
muadde al the time of purchase. Separate
spuri.ﬁ:nl!iu-ns for a cement-modtar lin-
ing have been provided in conmection
with these specifications for Artings.
{51"4- specification ASA hzi.'t—l'}.;f.}

M pi;m 513 a.p-wi.'l.ls- for waterworks
servioe shall be furnished without pro.
tective coating unless specifically or-
dered by the parcliaser.

Bee. 10-14—Test of Material

The acceptability of the iren osed
in the fittings shall be determimed by
testing bars cast from the same iron as
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Ahe fittings, The observations and the
computed results hereinafter required
shall be recorded, and, if requested,
reported to the purchases,

Bec. 10-15—Test Ears

"10-15.1. Dimensigns, Test bars
shall be 2 in. wide, 1 in. thick and net
less than 26 in. long.  Individual test
bars may vary as onsch as 2 per cent
from the standard width or standard
thickmess, or both, but the paiterns
and molding practice shall be such
that the errors shall in general not
exceed | per cent.

10-152. Methods of casting, The
bars shall be cast wertically in well
faced, dey sand molds provided with a
suitable pouring basin and mounted
‘on a suitable refractory foundarion.
Metal for the bars shall be obtained
by uweing a small, heated Jadle taking
it metal feom the mam ladle from
which the fittings are to be poured
and after all alloys and sther addi-
tiomal metal, except cast iton for cool=
ing, have been added to the main ladle
and becomie miclied, The bars shall
not be pemoved from’ the mobd befors
they hawe cocoled to S00°F.

10-153. When cast end ro what fit-
tings applicable,  Except as hereinafter
provided for special cages, one pair of
test bars of the metal used shall be cast
with iron from the frst ladle, another
pair with iron from the approximately
middie ladie and a third pair with ircn
from the last ladle of iron taken doring
a day's run or heat, from the cupola
in which the iron for the fittimgs
melted. 1f the heat lasts for more than
six hours, then additional pairs of bars
ghall be cast at approsdmately uniform
intervals 50 A% to give an extra pair of
bars for cach three hours during which
the heat lasts in excess of six hours,
In case the charging of the cupola is

21%

to he changed [or one of more thnes
during the day’s run or heat in order
to produce a different iron, the time of
taking test Lars shall be varied in such
g way as to obtain representative tests
of the irom at least at the beginning
amndl emd of each pericd during which
the iron is intended to be constant in
guality ; and in case such period ex-
ceeds four hours, additional pairs of
hars shall be taken at soch tmes as
will provide o pair of bars for each two
hours during which this special mix-
ture 15 used, At beast one bar from
each pair shall be beoken, but the
manufactorer shall have the ﬁg‘h! {13
break Loth bars, in which case the het-
ter bar shall be taken as representative.
Bars showing flaws in fractiere may
be disregarded.

10=154, Test bar requirsinents o
indicale accepioble fron.  In order thai
ihe iron shall be acceplable, the aver-
gge results from the single bars repre-
senting the respective pairs of bars
cast during the heat or period shall
comply with the requirements hergine
after specified, and, in additien, bo
representative bar shall he more than
5 per cent belonwr !hz minhmgm e
guirements in either corrected break-
ing boad or corrected deflection,

10-155. Method of testing. The
bars shall be broken as beams by plac-
prg Lhem Ratwise on supports 24 ino
apart and applving the load at the
center of the span.  The breaking boad
and the corresponding deflection shall
e observed and recorded,

10-1 5.4, E'nrrﬂ!ilgﬂb#nmn' break-
r'||5|I fondy amd deffechions, The bars
shall be measured at the point of ap-
phication of the foad ond the results
corrected to standard 2-m. by 1-in.
cross section by the conventional beam
fermula as follows:
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Corrected breaking load
= Observed breaking lmﬂ‘.l»:i

bd?
Corrected deflection at breaking
= Observed deflection at breaking % d

where b is the measured width and
d is the measured depth of the bar at
the point of application of the load.
In the formulas above, the deflection
and all dimensions are in inches,
10157, Reguirements on strength
and dpﬂt;h'ﬂ'n ﬂf 2eim, .!r_'r Tt bars.

In order to indicate acceptable metal,
the corrected breaking loads and de-
flections of the representative 2-in. by
1-in, test bars for a given heat or pe-
riod, interpreted as provided in Sec
10-154 above, shall comply with the
following requirements:
Minimimm center breaking load:
2,300 I

Mininnim center deflection at break-
ng:
30 4+ 00001 (brealdng load — 23000 im

TABLE 1
Weighiy af Shevi-Mady Filbings
- |
Teed and Trosies Benda
P, D, Wi Wekeht—
i o e
(1N
o Tes - a5 ] 1g®
3 3 0 108 3 55 i &y L)
125 | i 5 6 |. A5
: i :E o [ 1o | wo | wo | 100
] 165 145 145 145
g i :g :E 16 230 | 200 | mo | 200
S & 160 210 1z 35 Iy L] =T
B 3 300 125
B 4 2140 140 Reducr
4 it 1 265
] E |
i ] 300 50
1] ] Jiy A5 & 3 iy
fid I 50 a8 & % 75
i 3 Jas 390 é i Fa
12 i TR 408 B X 14K
12 & 85 435 I & 110
1z & 405 413 8 & 125
12 14 440 15 10 3 L%
12 12 445 M) il 4 L35
1] [ 150
10 g 170
12 i L]
12 4 158
i3 t 155
12 g 00
12 in rig
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B | ROG0d 12,00 | 15,30 ] b5 § O AT 20008 10,25 | 00 0,200 .27 4000 0
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4l Lo 100} 052 | 04K | 700
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10y | 000d | 3000 043 | Bl ) 1250
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1236 (1200] &o0) 075 | 0.55 | 1400
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EHORT-BOIY CAST-TRDN FITTINCS
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Initalling mechanrlcal jelnt
cart from plpe fer dis-
fribution :l o

Laying mechanical jolnt
et iren pipe for & water
fesder main,

Mechonical jolst cost iros
pipe beimg installed For @
deep sewer line.




A.5.A. Specifications 225
=

ASA
A21.11-1952

AMERICAN STANDARD
SPECIFICATIONS

for

A MECHANICAL JOINT

for

CAST IRON PRESSURE FIPE
AND FITTINGS

SPONSORS

American Gas Associatiox
Axrricad Sociery ror Testimo Materiais
Awmreicas Waree Wores ASsoCIATION

New Excrasp WATEE WORKS ASSGCIATION



] Hondbook of Cost Iron Pipe

ASA

AZLIT-1952

AMERICAN STANDARD SPECIFICATIONS
for
A MECHANICAL JOINT
for

CAST IRON FRESSURE PIFE AND FITTINGS

These specifications cover o mechanical joint, in siges 3-inch to 48-inch,
for cast iron pressure pipe nsde by pit ensy or by centrifugal methods ane
east iron pressure fittings, for gas, water, aml other Higulds

Sec. 1l=]—Definitions

Porchaser. Wherever the word “purchaser” is psed heresin, it shail he
understood to mean the actual purchaser of the pipe or his awthorized agents
acting within the seope of the duties entrusted to them,

Manufaciurer. The word “nmpoofacturer” means the producer who is
making the pipe or Attings sl who assames the responsibility for the ful-
fllmeint of these specifications. Accessories, nclaling glanils aml bolts, may
be sublet to other manufacturers, Gaskets will in geseral be made by other
manufacturers who are nol E.!.jﬁﬂn:\'] to ]'l-cml:il! im.].rl!l.'l:im: of 1|1;|||u|5:|.c|1|.'rir.|gf
processes withoul special arrangenients.

Sec. 11-2—Deecription of Jeint

The mechianical jobint 15 a bolted joint of the steffing hox tvpe, as shown
in Section 11—<4A, Each joint shall consist of (17 & bell cast imegrally with
the Mpe or ﬁttinp;' ani pr\uﬂdl:l] with an exterior “.I:IIIEE Elrl.'rillg' cored of
drilled balt holes and mterior amndar recesses for the sealbing gasket and
the spigot of the pipe or fitting; (2) a pipe or fitting spigot: (3} a senling
gusket; {4) a separnte cast iron follower gland having coreq] or drilted bodt
hioles ; and {5} cask iron tee-hiend bolts and bexagon note

The joint is designed to permit normal expansion, contraction, and deflec-
tion of the pipe line,

Sec. 11-3—Pips and Fitlings to Which Mechanieal Joint
Is Applicable

The mechanical joint made under thess l]'retiﬁl:u.iinrl: iz mntended for use

an east iron pressiace pipe and fittings male in accordance with the fallowing



A.5.A. Specifications 217

Stamdard ASA Specifications and shall be soitable for leakprool assembly
therewith.
ASA AZL2  Specifications for Cast Tron Pic Cast Pipe for Water and
Chler Limuids
ABA AZLA  Specifications for Cast [ron P Cast Pipe for Gas
ASBA AZLG Specifications for Cast Iron Pipe Centrifagally Cast in
Metal Molds for Water or Ohhier Lisuils
ABA AZLT  Specifications for Cast Irem Pipe Centrifugally Cast in
Metnl Molds for Gas
ASA AXE  Specifications for Cast Irom Pipe Centrifugally Cast in
Samd Lined Molds for Water or Other Lignids
ASA AXD  Specifications for Cast Trom Pipe Centrifugally Cast in
Samd Lined Molds for Gas
ASA AZLID Bpecifications for Cast Fron Shor-Body Pressire Fittings
The mechanical joint shall meer all applicable peguirements of the above
listed specifications and shall have the same pressure rating as the pipe or
fiittng of which i1 i3 a part
Mechanical joints for pipe or fttings bevond the scope af such standand
specifications shall be subject to agreement between the manofacturer and
the purchaser,
Sec, 11-4—Dimeonsions and Tolerances
The joint and accessories shall mest the following dimensions and the
tedernnees shown above them,

See. 11-5—EBell and Socket

Thie bell shall & east integrally with the pipe or ftting and shall meet
the applicable requirements of the specibeation wmeler which the pipe or
fttisg is producsd.

The surfaces of the bell pnd socket shall be smoath, free from holes, lnps
and defects of every nature which unfit them for the use for which they are
imteneed, The bell aml socket shall be suhject to suitable joint tests for
leakage, Swuch tests shall be made a8 suffciently Trequent intervals to assure
tleat the joints shall be tight when properly assembled.

The annular receases of the socket, the bolt éircbe, and the bell Aange shall
b concentrie within the toleranoes of Section 11-4A. The dovenvions of
the bell and socket, the bolt earcle and the spacing of the bolt holes shall he
gaged i accordance with Section 1144, at sufficiently frequent intervals to

aasure dimensonal controed,

Sec. 11-6—Glands

The irom in the glomds shall meet the requirements of Class 25 of the
Smmdard Specification for Gray Iron Castings ASA G251 (ASTM Ad44).
The preferred acceptanee test wnder this specification shall be the transverss
test, nlthough the tension fest may be wed for qualification, The miminnom
strengths umber tis specificaton are shown in the following thle,

1.7 in. dia, Tar 2 in. dia. bar
18 in, supporis 41n,
i crmier a8l 11 cencEr

Minimum Transverse
Breaking Losds vcimmimnmmimmsne SO0 poaaiwds G800 pounds
Minkmitim Tenstle Strength oo, 25000 pad.
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The annular surfaces of the gland lip and the bolt eircle shall be concen-
trie. Thetr acenraey within the toleranoes aof Seetion 11-2A shall be checked
by gaphhe at sufficiently frequent intervals to assore dinsenaional contral.

The sorfaces of the gland shall be smooth and free from defects of every
nature which would wnfit them for the use ortended.

Glands shall be coated with a bituminous dip o7 paint unless otherwise
specified

Sec. 11-7—Belt Heoles

Baolt holes for pipe aml Gings may b drilled or cored. Al bolt boles shall
be free of saml or projections of iron that would interfere with the fie of the
balts, Deilled hodes shall be gaged as 1o lacation, at :.uﬂ"n:le:nl]]' {F\EI]DEI:"; olers
vals o assure dinensional control, All corerd holes shall be gaged for diameter
-nd'h;i:;ttllch'rh. location and size of holes and concentricity with the socket or
g TP

See. 11-B—Gaakets
Maiirfacture

The gaskets shall be nmde of n vileanized erude rubber compound and
poless ciherwise specibed the rubber shall be first grade plantation mubber,
All surfaces of the gaskets shall be smooth except for the specified marking,
and free from imperfections and the gaskets shall be free from any porosity.
Tips or backs, if specified for special conditions shall be applied a5 shown in
Section 11=4B ond shall be well bonded to the rubber.

SerTed

Plain rubber gaskets are standard for jobnts fn water service or other
service where the gas or liquid being conveyed or the temperatuce 15 Bl
deteriorating o the gaskets. Tips of duck, Thiokel impregnated duck, syn-
thette rubber of various kimds, lead and other materials can be applied for
gpecial services. Duck or other reinforcing material also may be applisd to
the tack of the gaskets, Gaskets other than plain rubber shall be specified
on the purchase order,

Plyricol Properties and Tests

The following tests shall be made by the gasket manufncturer in accordance
with Federnl Specification £2-R-601x or the equivalent ASTM specification,

The test specimen for all tests except hardness shall be die-cut from
routine production gaskets, [v shall have a gage length of 2% with a width
of 025 and a thickness of 010", The gaskets selected for festing shall
be such as to represent the full mnge of gquality of the lot from which
the order is to be fillesl. For each 5000 gnskets produced or for any
week's progiuction of less than 5000 gackets, at least one st of tests shall
he made,

1. LUltimate tensile strength,
2 Ultimate elengation.
3. Elongatiom at 1000 pei. stress—Tamits: 1109 1o 19055,
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4, Permanent Set. The sample shall be elamped for 10 minutes at the
elongation prodieced by 1000 pak stress, relieved of load amd measured
after 10 minutes’ rest, The permanent set expressed as percentage af
the original gage length shall not excesd 50,

5 Hardness. Flardness tests shall be madde on each batch of production
gaskets. This test shall be made with a type A durometes, The preferred
Tardness is 70 ta 75 durometer,

Sec. ]1-8—Balls and Muts

High strengih, heat-treated cast fren tee-head bols with hexagon nuts
shall be the stamdard bolts ; they shall be i accordance with Section 11-4C
and micet the requirensents hereinafier specified, 1f special types of balts are
r-l:rplin:n:] by the purchaser, agreensent ns to soch ghall be mude at tinse of
placing the arder,

Standnrd bolts and nuts shall be mamefactored amder close metallurgical
control amd the finished bolt nowl wat assemblics shall be subject o proof
testing with tlee load applied between the head and te mit in o suitsble west
mexchime. Proof tests shall be meade ot safficiently frequent intervals to assare
conformance with the proaf test loads, The following proof test loads shall
be applicabbe and shall not permanently stretch the hali.

Hion, Inches Freol Tew Lond, Pounde
54 160,000
M 13,000
i 24,500
14 40,040

The bearing sarface of the cast oot shall be smosth aml the nut shall be
tapped at vight angles o this sorfoce to insure axial loading.

Bolis and muis shall be conted with a rest-preventing hebeicand after thresd-
ing or tapping. They shall be packed in suitable containers, which shall be
marked with the nomber of balts, the size sl type of bolts, and the net
weight,

Sec. 11-10—Foundry Records

A record of the specilied tests, Inclading those of glands, bolts, aml gaskets,
shadl be macde and retained for at lenst one venr. Upon request, such records
will be available 1o the purchaser at the foundry, If written transcripts of
the reselts of ooy tess are desired, this fnct shall be noted in the order for
tlse makerial,

Sec. 1l=]l—=hspection by Purchoser

fa) The purchaser shall have mccess ot all tmes to those parts of the
manyfaciarers plant which conecern the mnnniachere of aricles being made
for Tim, If the purchaser desires to inspeet the manufaciure of glhnds, halis
and gaskeis which may be made by sobeconiractors, special arrangements
st be made therefor at the time of placing the order, e may mspect the
Joent materials awd may reject any of the materinl which is not in conformity
with the specification,
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(b} The manufacturer shall provide all tools, testing equipment, materials,
labor, and facilities pecestary for tee fequired testng and bspection of the
Joint at the foundry.

(e} The purchaser shall make written report dailly to the foundry office
of all material rejected, with the cagses for rejection,

Bec. 11-12—Inspection cnd Certification by Manulaciurer

Ehoubd the porchaser have no inspector at the works, the mamufacturer
shall, if required by the purchaser, furnish a sworn statement that the inspee-
tion and all of the tests have been made and met as specified.

NOTES ON METHOD OF INSTALLATION

(These notes are nod parts of the Stamdarnd, but are given for information
only. }

The successiul operation of the mechanical joint specified retuires that
the spigot be centrally located in the bell and that adequate anchorage shall
b= provided where abrapt changes in direction and dead ends oceur,

The rubber gasket seals most effectively (pamicularly when sealing gas)
if the suriaces with which it comes in contaet are brushed tsoroughly with
a wire brissh just prios 1o assemibly. This thorough broshing removes all
bpose tust or foreign material which may be present and provides clean
surfaces which should be broshed with soapy water just prior o sipping
the p:lhd: over the spagot end and into the hell E:W-]J-'_I.' waler hrushed over
the gasket prior to installation alse removes loose dirt and lubricates the
gasket as it is forced into its retaining space,

For water aml gas service, the normaal range of ol torgues to be applied
to Standard Chst Irom Bolis fn a joint are:

Slaw. [rsehes Bange ofl Tesque, FL. Pownlds
M - i
% - 90
i FO=-10
1% 90120

The above torque boads may be applied with torque measuring or indicating
wrenches, Torque wrenches may be used to check the application of approxi-
munte torque loads applied by men trained 1o give an average pull o6 a definite
length of regular socket wrench, The {ollowing lengths of wrenches shonbd
satisfactorily produce the above ranges of tarques when wsed by the average
ran

Sire, Inches Leiggth of Weeneh, Inches
5 B
M 10
1 12

134 14
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When tightening bolts, it 12 easential that the gland be brooght op townrd
the pipe Aonge evenly, maintaining approximately the same distance between
the gland and the face of the flange at all peints around the sacket. This may
be dane by partially tightening the bottom bolt first, then the top bolt, next
the bolts at either side, anid last, the remaining bolts, Repeat this evele il
all bolts are within the above range of torquees. 1§ effective sealing 15 not
attained at the maximum torque inbicated above, the joint shoudd be disas-
semiblel amd reassenthbed after thorough deaning. Cherstressing of balts o
compeisate for poor installation practice is 0 be avoded,



SECTION 114A
3°-48* STD. MECHANICAL JOINT DIMENSIONS

14*48"Gland
only. 2

l
Kza2Jd A DC F Ki

DIMENSIONS IN INCHES

NOTES:

2,
4,

o

The thickness of the bell, 5, shall in all cases be egual o and generally exceeds by at least 105 the naminal
wall thickmess of the pipe or ftting of wlich it i3 a pari.

Cored holes may be tapered an additional G06% in diameter.

In case of ovalness of the spigot O, the mean diameter measured by a circumferential tape shall not be Tess
than the minimion dianseter shown in the table. The minor axiz shall not be less than the above mininmm
dismeter p|lu:| an additional minos tolerance of 4" for sizes 87 through 12 and 7 for sizes 14° through 245,
K= is Q.1 of glands across bholt holes, owiside of glanel may be polygon shape

Dimensions of 3@=—48" sizes are tentative.

ad)d wos| jso5 jo yoogpuol
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SECTION 11-4B 2 Oz Single
3"-24" MECHANICAL JOINT GASKETS Dk 5%

3% 24" GASKETS
CHART OF SIZES (in Inches)

Dinsenisbans of Plaln Rabher Gaskeis

Pip=(0.D, of
Sizo| Pipe | A |B|C|{ D |E| F G

& .01 =19 & D102 P~ LEAD TIP

k] B0 | 4B |62 31 390 | 0X (15 | 1.04
& a0 | G2 TSI 4.7 |06 X | OD.22
& 6,00 | 62 |T5).01 680 .04 (ER | 4,22
B o.05 | 62 |.TH. 3] B.91 |04 X | 1.22
to | §1.10 | .62 |78, 31 10,93 .I.j .
12 | p%. 200 | (&2 | 7S.3%) 13,00 |1 L2 1222
14 | 15,300 | 6 (TS| 30 15,07 |.1 I
16 | 17400 | 6F TSI 17,04 )1 A2 ] 1,22
18 | 19.50 | (&F |L7S.30) 19,21 [ A& L2F | Q.22
N[ 2160 | LG |78 .!I:| 2118 |.& i A B B
.l | j.s_sl]-l £ .:I!..Il| 23 41 .Lunl .

MNoTeE:

Dhuck backing can be omitted from kead cipped gaslers
provided saficient bonifieg of the lead to the rubber i
ohtained.

Tipped or backed gaskets may be made in the same
mold s plain robler gaskets Fngt the Imeldle dinmeter of
such reinfarced porticas shall s excoed the “0.D. of

Fipe.”
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BECTION 11-4B
30"-48" STD. MECHANICAL JOINT GASKETS

R
sl
ﬁ.t{._ﬁ;‘i@i;g.
g S
oL S
21 252
LEAD TP
- 48 GASKETS
DIMERSIONS
I¥ INCHES
Pipe | Pipe
S | 0D, | D
30 | 32.00 | 31.%
3 |-38.30 | 37,62
42 | 44,50 | 45,67
45 | 50,80 | 49 50

NOTE; Dimensvir of 30°—45 sizexs are fendative,
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SECTION 11-4C
MECHANICAL JOINT EOLTS AND NUTS

+.12"
ASA BIB.2 Heavy unﬁn-_.\&
ished hex nut.
13°R mox
=
E £ 2
+i . S
< el \ .
ey
+.12" Nominal Igth. bolt _|| 13" +0.0 ]
s ot Uiited | 2.08
J-min.| _Ge Grip 3 +0.
Eﬂ.lqﬂl. thrde) - 0.06"
: s +n.n'_
3 I ot
: +0.0"
| J  m |'& -0.i0"
E=5td thrds. per in. coorse thrd. series
closs 2 fit, (A.S.A-BU)
| i
Wi.-Lbs,/
Nom.Sizd A | B |€C | D|E| F |G| H | ] |mu-1m._-.
| & MNois
Bix3 | 150| 625|500 1.50| 11 | 625|150 1062 65| a7
3 x38| 175 75 [350|200( 10| 75 (150035 | .95 77
x4 (175 95 [400|200| 10| 75 (200035 | .75 52
B x4dg| 05| 75 |4.50|200( 10| 95 | 250|125 | J5 87
|
x5 |1as| o5 |s00fze0] 0| 5 (200|125 | a8 93
I x53§|225) 100 |5.50(2.50| 8 {300 1625 (100 | 192
Et;{n :mlns 600|230 7 [1.25 | 3.50 | 2.00 | .z.sl 134
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SECTION 10

Mechanical Joint Cast Iron Pipe
and Fittings for Gas and Water Service

1920's primarily to meet the needs of the Gas Industry occa-

sioned by the growing use of dry, natural and mixed gas dis-
tributed under low, intermediate, or high pressures. However, it soon
comnmended itsell to water works engineers because of its tight joints and
time-gaving advantages in installation.

& TIME-TRIED FRINCIFLE

The mechanical joint is an adaption of the stuffing-box principle. It
congists of a socked, or special bell, provided with a flange cast integral
with it; & cast iron gland, or follower ring; a rubber gasket, and nec-
essary bolts and nuts, (Sse cross-sectional drawing.)

The stuffing-box principle s long-established and well known to the
enginecering profession, Its invention Bs credited to an Englishman,
Samuel Maoreland, whe obtained in 1675 a patent on a plunger pump in-
corporating a gland and stuffng-box through which the plunger operated.

The rubber gasket also has a successful history. Rubber ring joints
have been wsed in BEurope for upwards of a century. Thorough-going
tests by an English engineer proved the utility and durability of rubber
as a jonting material for underground mains. These tests demonstrated
that, when a rubber ring is sealed in a joint, its life is rendered indefinitely
long becapse the rubber is compressed in & space free from air, not ex-
posed to light, and relatively cool, and consequently, not subject to
deteriocration. Present-day mechanical joints are 30 designed a8 to expose
little or none of the mubber gasket to the gas or water being carried in
the line,

ADVANTAGES ARE MANY

Mechanical joint cast iron pipe offers many advantages in addition to
providing a bottle-tight joint for all working pressures. It permits con-
giderable defliection as well as longitudinal expansion and contraction in
line without causing leakage. It is a time-saver: The joint assembly is
simple, rapid and practically fool-proof. It dots not require a skilled crewar.
An ordinary ratchet wrench is the only tool required.

238
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In the event of a Rooded trench, an important sdvantage of the
miechanical joint 15 that the pipe can be jointed on the bank in sections
and lowered into the trench, saving costly delays,

HOW TO ASSEMELE THE JOINT

Azzembling the mechanical joint @8 simphety itsell (2ee cuts). The
gland, followed by the rubber gaskst, is placed over the plain end of the
pipe which is inserted into the socket. The gasket is then pushed into
position 5o that it is evenly seated in the socket, The gland s moved into
position against the face of the gasket. Bolts are inserted and made
finger-tight. Then, with an ordinary ratchet wrench, the bolts are
tightened up, and the joint is completed.
STANDARDITATION AMD INTERCHANGEARILITY

Brandardization added the fnal touch of convenience, economy and
simplicity to mechanical joint cast iron pipe. Its chief advantage is com-
plete infarchangeability with respect to ppe, fittings, glands, gaskets
and bolts furnished by all manufacturers of mechanical joint cast iron
pipe. This makes it unnecessacy to stock parcts for each make of pipe pur-
chased, and remowves the risk of delays on jobs through delivery of wrong
parts. The standardized mechanical joint incorporates the best features
of the various designs previously made by members of the Cast Iron Pipe
Eesearch Associption. (See ASA. A21.11 for compléte epecifications for
mechanical joint.)

Wath secket and ploie sad with soapy water, then siip gload and gosket
ever plain end. Small side of gasket asd lip side of gland, foce the socket.
Failnt gasket with soapy water.
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Dimensions
of mechanical joint cast iren pipe and filtings
DI iGNE B T 7
¥, 5 Boles | [istaht oF Bol, B Wabghet oF|
\ Cat Eﬁlcﬂ l.'n Baits are
L5 . wreal |
sim| A m © e ¥ ) J".ﬁrﬁﬂ.ﬂ: B | o HquP«hr«l‘.thm ﬁ“_ﬁiﬂ-ﬁ“ﬂ“‘
3 [ 158w T ol B = ] | 58 | e T | i3 | =] = | a1 | d] = | = | i T
T B R MR B e e T
i [ 180 06— |07 -0 | B -0 | -0 |—Z|-|-a%|35l]| F5|-m| -8 | & M |
[N ] oo LD:I+ LK ] + £ ﬂ LY AL WL | LA e E5 ] " i L} L1 L
% |0 T P T =] P ) = pu—T Y -y -y Ty e - 8 | &
4 saal Y T e b e e e s -3 . 2 B "
B | FT o 0 = 84 hﬂ'l'-..ls = 4-.-%—.1 | =3 | =aid |=dm]| =m0 | i -8 | a3 | &] 8| 4
L X qma 17 Wl EETE| 1521 3T K17 | L3 Lo ey = E o] ] F-
13 | s bl T B | E D — - O S 0T - B | 18T O -] el Dl — B e i | =1 | = | -0 | | R - N B Wl4
[(THL] LESE T g T Mo || ise| esaa sl | e | nes | - & i »
1 [x0e BB | s = e B 8 | T 5 [ et | =88 [ maB | mdE | | 30| TE | | =g | @ ]
(1% 14 Ml uﬁ (] uﬂ s | pima | ifes | ]| e a1 ! w [ w
i [4end —m | 28 ;.wt:iq..#tzlhn —uf |18 b —o] wns| —ga | —an | =i [=aaf-pafan | sE]-ma | -aa | oe] mf 4
1 L 1E78 | 113 =.AL LIS | 1340 | B8 BT E L T T a5
16 | §.00 — 08 | 153 |4 87 — G = O - AT ﬂ"-l-ﬂ—‘ o Sl | = o = A1 |= 03 | =12 [J0 | 7% |—44 o 12 | | 44
T T 1T FPI BT EE T BTl T T Al ar - " 55
L e e R e e e e P - I El - | u
A 'Eﬂ-ui moh| o | a0 || T Al | WAl wa (L o
w1 Bl ™ ™ 1 *'T;"'ii‘ﬂ EAEA DB EE R EI LR B ™ -
350 | 407 — 8 407 .k | T ! o T T . = |
M [ - e = ob n.ru-qq.lﬁ.lm"” ui{ .JIH tﬁ I-E_“ Jlllﬂ I.E w] w] s - 5, A
38 nmles] nn] ne|l zele] w [sslpao] so [(sols|oeleliel e ]| s (e [ || == s =
T 3.0 | 400 I ar | 1 Jon|em| e (s zm| el |m] s | e |[uln | 5y 2 [Eis -
42 4450 [ 400 4578 4i AN e R R E e T EHEInRE [ [t e
44 soam [ 4.8 2 EEL T s e | iy |nn-|u.u ann | eees | paw | 2o 8o |jama | dd o | mla| & L bri L) ]
B T T e T L A e or e
I wi=] .00 PBor ilses IV reaeh 597 A KE G k. 15 & glesln s bal edce. wilside o cliis] Mdd' b= el Hm...llﬂ-“ri’.‘—lrl{mmmllhm
mumil griarer. . . !.T‘h.l}-uru.d-'-.ll.l..h.ﬁ.l.i-l.buu-.l.—ﬂ!l..

adig woJ] Js07 jo yooqpuoly



tnmslle. 0008 il

ekl el B

Mechanical Joint Cast Iron Pipe

WEIGHTS OF MECHAMNICAL JOINT PIPE FOR WATER
STANDARD THICENESSES AND WENGHTS OF CAST IRON MECHARICAL PXNT FIFE
CENTRIFUCALLY CAST IN METAL AND SAND LINED MOLTS FOR WATER AND OTHER LIGUIDS
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WEIGHTS OF MECHAMICAL JOINT PIPE FOR WATER (Continued)
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WEIGHTS OF MECHANICAL JOINT PIPE FOR GAS
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CENTRIFUGALLY CAST I METAL AMD SAND LINED MOLDS FOR GAS
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WEIGHTS OF MECHANICAL JOINT PIPE FOR WATER
STANDARD TIICKNESSES AND WEIGHTS OF CAST IR0 MECHANICAL
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WEIGHTS OF MECHANICAL JOINT PIPE FOR GAS

STANDARD THICKMESEDS AND WEHIGHTS OF CAST IRON
BECHANICAL JOINT PIT CAST MIE FOR CAS
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Thicknesses and Weights of Cast Iron Mechanical Joint
Pipe Based on Federal Specifications, WW-P-421
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18 | 19.50) 0.85) 150 |129.5| 15551373 2088 ... ... o1 2380 ... 0.

18 | 19.50) 6.74 200 |145.5 17451433 2390).....) ... [142.4) 2583l.....), ..
18 | 19.50] 0.3 930 [161.3) 1935(159.0( a%48).....|.....[158.2 T TT| A I
0 | 3160 058 1od (130.F) 1STON12T.% il.HS!I't?.-ﬁ 21081369 23851062 2525
0 | .60 06& 150 1506 18051478 Hﬁiil-ﬂ-! 415 HE-.!! Ak0{146.0| 2930
0 | .60 078 200 (1704 DO4506T.6) 26801675 2760|166 Jul:l'ullﬁ-!-.ﬂ: 33n
20 | 20.60) 0.EE 250 (1E9.%) F2R0(1EY.1! 2995 186.8) IOASI184.1] 33501884 37O
24 | 25.80) 004 100 [172.8) 2070/168.9 2700 168.5| 1780/107.6 30151667 33as
24 | I5.80) 0.78) 1500 201.3 I415197.6 3180/197.2 .t!!!'l'ﬂ-ﬂnj-; 35351554 3005
24 | 2580 O.BH| 200 2297 27551260 .!I!-I_'n!]'ls_ﬁ 37250 824.7) -IMSIHS-.!- 4475
24 | 25.80) 1060, 250 iH'.r.!- Iﬁﬂ!_!!l.ii msimj +|i|u-15:.91 -lsisi!!-i..ﬂ_ 5044

i i

Note: Thicknesses for sizes and clames of pipe net iscluded In the WW.F-411
specifications are calculated by the Revised Fairchild Fermula which is the formusla
aed t ealculaks the federal specification thicknesses for Class 150 and Class 250,

Dimeewions in inches,

For dimensions of Mechanical Jaint, 1oe poge 242,
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Federal Specifications—WW-P-421




Federal Specification WW-P-421, July 21, 1931
(with Amendment 3, April 1940)
. for
Pipe; Water, Cast Iron (Bell and Spigot)*

For details of the above Specification, see Section IV [Part 5]
of Federal 5tandard Stock Catalogue, available for sale by
the Superintendent of Decuments, Washingten, D. C.

The WW-P-421 Specification has been in general uvse for con-
trifugally Cast Cast-lren Pressure Pipe for Water or Other
Liguids, not enly by the departments and independent establish-
ments of the Government but also by most other consumers and
manufacturers, prior to the issuvance of A5.A. Specifications
AS.A. A21.6 and A.5.A. Al1.8.

For the convenience of the vsers of the Handbook, listed below
are the more important requirements, dimensions and weights.

E. DETAIL REQUIREMENTS.

E-1. Tolerances in thickness.—
E-la. The tolerances in thickness of pipe, plus or minus, shall not
exceed those Hated belowr.
Taolerance, plus ar

Mominal diameter in inches: rinis {inch)
s L e R R T e Ty .04
B b e e i e R e B S S A 0.045
- .05
L A i o L S L 5 e s e i {055
B T TP L Lo U e T .06
L T s R b P o g L g g 0.08

E-1b. For all sizes of pipe, tolerances not excesding 0.02 inch additional
to above will be allowed for spaces not exceeding & inches in length in any
direction.

E-2. Tolerance in weight.—The weight of no single pipe shall be less
than the nominal tabulated weight by more than 5 per cent. The total
weight of any order shall B¢ not more than 2 per cent under nominal
weight.,

*For weights of Federal Specification Pipe (WW-P-421) s pages 262 to 360,
250



Federal Specifications—WW-P-421 261

E-3. Type l—Centrifugally cast In metal contact molds in 12-foot
and 18-foet lengths.

E-3a. Type I pipe shall be of the bell and spigot type, centrifugally
cast in metal contact molds with plain spigot end, and with lead groowve
and self-centering shoulder in the bell.

E-3b. Annealing.—Type 1 pipe, after withdrawing [rom machines,
ghall be annealed to meet the hardness limits specified in paragraph F-6.

E-3¢. Physical requirements.—Type I pipe shall have a secant modulos
of elasticity (see par. F-d4b} not to exceed 13,000,000 pounds per square
inch with a corresponding modulus of rupture not less than 40,000 pounds
per aquare inch.

E-3d. Tolerances in diameter.—The inside diameters of the bells and
the outside diameters of the spigot ends of Type I pipe shall not vary
plug or minus from the tabulated dimensions by more than 0.06 inch for
pipe 12 inches and less in nominal diameter and 0.08 inch for pipe 14
inches and larger.

E-3¢. Dimensions and weights.—Type [ pipe shall conform to the
dimensions and weights given in Figure 1 and Tables I and I for the
reapective classes and subject to the tolerances given in paragraphs E-la,
E-1b, E-2, and E-3d.

E-4. Type ll.—Centrifugally cast in sond-lined molds in 1é-footf,
16Va-foot, and 20-foot lengths.

E-4a, Type 11 pipe shall be of the bell and spigot type, centrifugally
cast in aand-lined molds; with bead east on spiget end: and wath lesd
groove in the bell,

E-ib. Physical Requirements.—Type 11 pipe shall have & secant
modilus of elasticity (sec par. F-4b) not to excesd 10,000,000 pounds per
square inch, with a corresponding modulus of rupture not less than
40,000 pounds per square Inch. Where the modiilus of elasticity exceeds
10,000,000 pounds the modulus of rupture shall exceed 40,000 pounds by
at least the same percentage.

E-dc. Tolerances in diameter.—The inside diameters of the bells and
the outside dinmeters of the spigot ends (exclusive of bead) of type II
pipe shall not vary plus or minus from the tabulated dimensions by more
than 0.06 inch for pipe 12 inches and less in nominal diameter, and 0,08
inch for pipe 14 inches and larger,

E-4d. Dimensions and weights.—Type II pipe shall conform to the
dimensions and wetghts given in Figure 2 and Tables ITI and IV for the
respective classes and subject to the tolerances given in paragraphs
E-la, E-1b, E-2, and E-4c.
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Dimensions of Type | Pipe (inches)

1
o

////////////f;ffﬁg%

T

S

FIGURE 1—TYPE | PIPE, END DETAILS

TABLE I
Class 150, Claws 250,
150 Poumds 250 Pourds
| Inside | Working Proswure, | Working Pressare,
Womi- Out- | In- |Depthi Diinm- | 346-Foot Head | 576.Foot Head
mal | gide | mide |Totall of eber
In- | Déams Dil.n'hf[}rpﬂ'l.f Cen- | of
side | gter | eter of [tering |[Center- Thicknesa Thickness
Cham-| of of | Bells [Shoul-l ing [Thick] of Betla [Thick:] of Bells
eter | Pipe | Bells der | Shoual- | mess e
der of of
At : At
Pipe | At s P9 | AC g
der der
M B E i ] G T c F T C F
A 4.80 5.60 | 3.30 | 6.%0 404 | 038 | 106 | 0.43 | 038 | 1.048 | D48
6 690 7.70 | 388 | O.%A T06 | 057 | 1005 | 052 ) 043 | 1.13 | 052
# Q05| 085 438 | 038 | 931 | 043 | 108 | 057 | 0,50 | 1.8 | 087
10 | 1000 | 11.90 | 438 | 038 | §1.28 | 047 | EXS | OO63 | 00T | 1.23 | 053
12 1320 | 14.00 | 438 | 034 | 1338 | 050 | §.08 | 089 | 0B | 1.28 | 089
14 1565 | 1645 | 4.5%0 | 0.50 | ¥S.BT | 085 | 135 | 0LTR | 0069 | 1.56 | 053
15 1780 | 18.80 | 4.5%0 | O.5%0 | ¢802 | 050 | L.43 | 077 | 075 | 143 | 1.00
18 19.92 | 2002 | 4.5%0 | 050 | D014 | 065 | 1.53 | 0.5 | 0.BD | 1.68 | 1.09
20 | 2z.06 | i3.06 | 4.50 | 0.50 | 23.28 | O.68 | 153 | 0.8 | 088 | 1.7% | 1.18
24 | 2533|2732 | 450 | 050 | 2654 | 076 | 1.83 | 1.03 | 1.00 | 2.00 | 1.38

e —...
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—

Nominal weights of Type 1 pipe (pounds)

TABLE IT
Clasy 150, 150 Pounds Waorking Class 250, 250 Pounds Waorldng
Presause, 346-Foob Head Pressure, 576 Foot Head
|
Namimal | 12-Foot Mominal | 18-Foot Nominal | 12-Foot Nominal | 18-Foot Mominal
fmsfde | Laying Lemgth | Laying Length | Lawing Length | Laying Length
Drineneter
Weight Weight Wedght Welght
Welght | per Foot | Welght | per Foot | Welght | per Foot | Welght | per Foot
of Plipe | with |of Pipe | with |of Pipe | with | of Pipe | with
Bell Bell Beedl Bl
L] 195 16.4 285 159 220 18.4 325 179
& 35 26.3 ] 5.4 aso M 515 8.5
B 475 30.4 GO g3 545 455 -] 443
HLi] [0 53.3 o35 51.8 Tl 633 1,115 Gl.9
12 310 67.4 1,180 65.6 200 E1.5 1,450 BO.7
14 1,060 88,5 | 1,555 B33 | 1330 | 1100 | 1,930 | 1073
16 1,320 110.2 1,035 107.4 1,835 135.1 2,390 132.7
I8 I,595 132.8 | 2330 128.6 1,015 1580 1,950 163.9
Hi 1,860 155.0 | 2,720 151.0 | 23265 197.1 | 3,485 152.4
4 1480 | IDG6.8 | 3630 | 2016 | 3300 568 4,53 2506
—_— = = E e

WOTE: cﬁhm::ﬁﬁ;ﬁnmmmwmmsm.umﬁt
per foot s based on weight of pipe computed to moarest pound.
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FIGURE 2 —TYPE 1l PIPE, END DETAILS
Dimensions of Type Il pipe (inches)
TABLE III
E— e ————— = e e
|
| Class 150, Class 250,
| 150 Pounds 250 Pounds
Working Pressure, | ‘Working Pressure,
Cwut- 248-Foot Hend £76-Foot Head
side —
‘}“‘;' Diam- | Inséde
Mominal Dhin eter | Dinm-|Depth ‘Thickness Thickness
Insids ﬂ’“' of | eter | of |  of Beils of Bells
Diameter ; Spigot| aof | Bells | Thick:| Thick-
B End, | Bells w11 Ess
P | Maxi. o | Loae | or R
T Pipe Pipe Shoul-
End, [~ Ead, [~ ..
Minl- | gt Mink |y o
i , '
A | w B E T e F T c F
= |
4 4.0 536 560 330 054 138 044 038 138 | D44
& Eo0| T4 .70 380 037 1.39| 048 43| 130 048
B .05 961 985 400 042 147 052 050 147 063
in i140 ) 1166 | 1100 | 4.00 | 047 149| 047 087 i88) 0.9
17 13,30 | 13.76 | 1400 | 4.00 | 050 1.95| os2) 063 178 0.74
i4 15.65 1623 | 16.45 | 4.00 0.85| 1.47| 0.62] 060 1.62| 0.77
16 17.80 | 1838 | 18.80 | 4,00 | 060/ 1.52| 0.67| 0.75| 1.7 .82
12 19,52 | 20,50 | 3002 .00 0.55 1.62 0.72 0.E3 1.83 087
o !!.DE:H.H I3 06| 400 D.Ilﬁi .97 | F7 0.8 1.0% 0493
L ] 26,32 | 26,90 | 2732 | 4.00 | O.78| 192 082 | 100 2.0%| 097
| | ]
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Nominal weights of Type Il pipe (pounds)

TABLE IV

Class 150, 150 Pounds Working

Preavare, 346-Foot Hesd

Class 250, 250 Pounds Working

FPrestare, 5T6-Foot Head

Homi-| 16-Foot 1614-Feat 20-Feot 16-Foot 16 4-Faat T0-Feat
fual Maominal Maminal Horminal Marmisal Hemminal Blominal
idide | Laying Layang Laging Layring Laying Laying
D¥iam- Length Lemgth Lamgth Length Length Length
oter 5 S -
|w iwd.m“d I“H.M!i.rﬂ |w;|.m o wa.hal Weighs right
Al al- Ak al-0eal- Y al -t ol
- # | Bea *1 B Bell I Tl n.ﬂ
4 255 160 65 16DN.....cfoeee..) 20O 18,1 300 lﬂ-ﬂ!-r...--l-..---
L] 410 25T 425 ISl aa]iaees S600 PRT] 4TS BEBL.coaceferiens
& 61%| 385 635 33.5: viaafeasiea)  TIS) #46 CTIS LS ofer e
] R3s| 51.F B 51.1|. s P05 62.3) 1,025 623000
12 [ 1,055 66,1 1,090 65.%...000l00eea 33000 BL.10 0335 B1A.veacforrnne
14 | 1,500 86.9]1.430 Bﬁ.'il!”. vafrvenna] 1,730) 108,00 1,780} VOTABL. .. . ooorian,
16 1,730 108.1| 1,780 !IIJ-?.PI 21400 10659 2,135 133.5-! 2,000 13330 2,640 1321
18 | 1,085 130.4] 1,150 130,27 I.580) 138.9 H.HEI 164.9) 3.715| 164.7] 3,265 163.3
20 |i.'l-3#.'l- 152.0| 3,505 151.7] 3005 150.3) 3,085 IEI';‘-.EI J 050 I‘EJ.E“I 3,830 191.5
24 | 3,245 2029 E.E-HIi ilﬂ.il 4,010} 200.5) 4,183 EH.I| -L.Siﬂli H:l..?i 5,185 250.3
| |

MNOTE: Calculated weight of pipe has been rounded off to aearcat 5 pouils. Weighht
peer foot is based on weight of pipe computed to nearest pousnd.
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Class 100 pipe and Class 200 pipe shown in the following tables
are not included in the WW-P-421 Specification, however they ore
manufactured to meet all the requirements of WW-P-421. The thick-
nesses are calculated by the Revised Fairchild Formula which is the
same formula used to caleculate the Federal Specification thicknesses
for Class 150 and Class 250.

TYPE 1 PIPE—Ciass 100, 100 Pounds Working Pressare, 231-Foot Head

Dimmenssors in Inches Weights in Pounds
| Lemide 12-Foat 18-Feoot
Dhst- Toud Depth | Dinm: Blosninal Maomi=nl
mitde m".":_ Total | of | eter | Thick: Laying Laying
Hoen- | Diaea = Depth  Center-|  of fickd Length Leagth
imal | eter of af ing |Center| of
Ingide | of Bells Bella | Bhoul- | ing Pipe
Diam-| Fipe der | Shoul- Weight Weight
L der Weight| per |Weight| per
of Foat af Foot
Pipe | with | Pipe | with
A B E D L] T Bell Bell
14 (1536 1610 | 450 | 050 | 1552 | 048 | 030 | F6.5 | 1340 | T43
16 |17.40) 1840 | 450 | 050 | 1762 | 0.52 | 1130 | 942 | 1045 | 91.4
18 | 1950 20.50 | 4,50 | 0.50 | 19,72 | 0.56 | 1385 | 113.2 | 1980 | 110.6
20 | 2160 22.60 | 450 | 050 | 2.8 | 0.58 | 1585 | 1320 | 2308 | 1180
4 :ma;l 36,80 | 4.50 | ©0.50 | 26.0% | O0.64 | 2085 | 173.8 | 3035 | 1oA.6
7 e :
TYPE I PIFE—Cinss 200, 200 Pounds Worling Pressure, 462-Foot Head
g 9.0% | 0.8% | 4.8 l 028 921 | G468 20 | 414 745 41.3
0 | 1100 11.00 | 4.3% 038 | 1538 | o582 ] 8.3 | 1028 6.8
2 | 13.30 | 14.00 | 4.38 03 | 1338 | 05T el ] 754 | 1328 7.7
4 | 1585 16.45 | 4.50 050 | 1587 | O4F | 1190 990 | 1738 04.3
16 |17.50 | 1880 | 4.50 | 050 | 1502 | 068 | 1490 | 1244 | 9175 | 130.7
18 | 1942 | 20,62 | 4.50 | 0.50 | 20.04 | 0.74 | 1210 | 1505 | 2645 | 1460
W | 97206 | 23.06 | 450 | 050 | TEXIE | 078 | MME5 | 1770 | 3108 | 1714
34 | 3637 27,33 | 4.50 050 | Pa54 | OB | 2E55 | 237.E | 4170 | 3.4
|

In dismeters 14°-24" Clnss 100 pips are made for pse with A W WA, Class "B

fiatisgu,

Class 200 pipe are made for ase with AW W_A. Class “D" fittings,
Brasdurd WW-P-42] pipe Clusses 150 amd 250 sre msde for mse with AW WA,
Clama D" fistings.
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Special Class 150 pipe shown in the following table is made for use
with Class "B" fittings to meet the requirements of those who desire
to use a pipe having Standard Class 150 thickness and still use
AW.W.A. Class "B" fittings.

TYPFE 1 FIPE—Special Class 130, 130 Pounds Waorking Pressere, 346-Foot Head

Dimiensions n Inchies Weights In Pousida
Inside 13- Foot 18-Foasit
Chat = Drepth | Déam- Momiinal Maminal
side r"““’_ F| Totad | of | eter |Thick Laying Laying
Hom: | Dams Depth |Centers| ol ness Length Lemgth
inal | eter "n'-:’ of | ing |Center| of
Inmide | of Bells Bells | Shouls | g | Pipe I
DHom.| Pipe der | Shousls Weight Weight
eter der Weight| per |Weight| per
af Foot of Foit
Pipe | with | Pips | with
& B E D G T Bl Bell
14 1530 16.10 | 4.50 0.50 | 15.52 | 0585 140 BAS | 1520 84.3
1] 1740 | 18.40 | 4.50 050 | 17.62 050 1285 | 107.2 | 1880 | 1D4.4
18 |19.50) .50 | 4.50 | D50 | 1992 | 0465 | 1560 | 1298 | 2280 | D26.6
M| 2060 3350 | 4.50 | D50 | 21,83 | O.68 | DALD | 151.0 | 2645 | I47.0
M | 25.80 | D530 | 4.50 | O50 | 260 | 076 | 2435 | 2028 | 3555 | I97.6
-
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Class 100 pipe and Class 200 pipe shown in the following tables
are not incleded in the WW-P-421 Specification, however they are
manufactured to meet all the requirements of WW-P-421. The thick-
nesses are caleulated by the Revised Fairchild Formula which is the
same formula vsed to calculate the Federal Specification thicknesses
for Closs 150 and Class 250.

TYPE 11 PIPE-Class 100, 100 Pounds Warking Pressere, 331-Foot Head

DHenermicns in Inckes Weights in Pounds
Dut- 18- Faat !ﬁ!-ﬁ-!'-mt 0. Foot
'zi' aide Inside Mamiaal Meariral I M cenans]
; Dham- | Thack- Layiag Layirsg Lavang
Moers- | Dingfi- Diingm: | Depth
LEr
ival | eter | G0 [eter | ar | TR s i i W8
In- all : & Hs
| 5 | P
wide | Pipe "oy | Bells e - |~:a-:|l I.,._jl
Rl Mas. | Wieight| pee Weight| per [Weight! per
al Foct | af | Foat o Foot
Fipe | with | Pipe | with | Pipn | with
A w B E T Bl | Bell | Bell
. |
1530 15-.!!'.-:1&-I1:| 400 | O48 | 1095 | 748 ) 1230 | 748! 1475 | TAT
16 | 17.40 | 17.98 é]!.ﬂ] 400 0.52 | 1470 520 | 1515 7.8 1815 S8

18 | 1950 | 20,08 20.50 | 400 | O.56 | ¥TED | 111.2 | 1830 111.0 | 2195 I 1098
| 21.60 | 22.18 | 7260 | 4.00 | 0.58 ; T045 | 1370 | 2105 | 137.7 | 3535 | 1246.2
24 | 2580 | 26.3% | 26,20 4.00 | 064 | 2EOS ].E-Bj| 2775 | 168,21 | 3335 |1H.¢

TYPE 11 PIPE—Class 300, 300 Pounds Worldng Pressure, $61-Foot Hend

B | 9.05) 961 985 4.00 | 045 | B35 | 4007 675 | S0 f....oa)iiaon,
10 {1000 | 11.66 | 11.00 | 4.00 | 052 | 930 | 574 o45 | 573 |...... R
13 | 15.30 | 15.76 | 14.00 | 4.0 | .57 | 1300 | 5.0 ) 1235 | 749 | 1485 | T4
14 | 1568 | 16,35 | 16.45 | 4.00 | 0.62 | 1380 | 969 1505 | 968 | 1915 | 95.8
16 !II'.II] PH.3R | 1B.B0 | 4.0 | O.68 | 1935 | 1210 1995 | 1208 | 2390 | 10194
18 | 8990 | 20.50 | 80,9 | 4000 | 004 | 2388 (1477 | 2425 1470 | 2500 |145.6
0 | 3206 | 22.64 | 2306 | 400 | OTE | ATEE | 1723 PRAS 1710 | 3408 | 10
| 3653 | 16.90 | 2737 4.0 | 0.8E | 3705 | 231.5 | 315 | 2303 i 45E0 | i39.1

In dimmeters 14°-34" Class 100 pipe are made for ose with AW WA Clas "B
Fittings.

Class 200 pipe are made for use with AW . WAL Class "D Bttings.

Staredard WW-F421 pipe Classes 130 and 250 are made for use with AJW.WLA,
Class “D" fittings.
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Special Class 150 pipe shown in the following table is made for
wse with Class “B" fittings to meet the requirements of those whe
desire to use a pipe having S5tandard Class 150 thickness and still
wse AW.W.A. Class "B" fittings.

TYFE 11 FIPE—Specal Clasz 150, 150 Pounds Working Pressuse, 346-Foot Head

el

—

Dhimensioni in Inches Weights in Pournds
Chat - 16-Feot 161-Faat T0-Froat
Dut- | wde nside Ml Menninl Meamaral
| wide |Ddam-| 0 B Thick- Laying Laying Laying
Hom Dham-| &fier Liam- (DeF ficis Length Lenigth Length
imad efer | of
oter of of | S -
Ini- of  Ilemaot of | Bells = |
D, | Pipe | Bod, | Bl gl P e gy e
g, | T | S Weight| b g e eight
| Max, | pr | et per
ekar | of of of
Fi Foot Fioe | Frort Fot
PE | with | TP | wigh | PIPE | i
A w B | K T Bell Eell Bell
14 | 1530 | 15.88 | 16,00 | £.00 | 055 | 1350 | B4.4 . 1300 | B4.3 ) 1670 | 834
16 {1740 1798 | 1840 | .00 | 060 | 1575 | 1048 | 1725 | 104.6 | 200 | 1035
18 | 19.50 | 20008 | 30,50 | 400 | 065 | 2035 12‘!'.3i 2045 | 137.1 | 23505 | 115.8
0 | 21080 | 2218 22650 | 400 | OG5 | I365 | 1478 | 2435 | 147.6 | 2915 | 146.2
24 ! 2580 | 2638 | 26,80 | 4000 | 076 | BEES | 197.2 { 3350 | 1969 | 3050 | 195.0
i i | |




SECTION 12

A.W.W.A. Fittings Specifications

These Speocifications incluode ALL
of the fittings shown in American
Water Works Assoclation Speci-
fication C100-08. They also in-
clude 3-inch fittings and certain
sizes of other fittings NOT shown
In C100-08,



AWW.A. Cl100-08

American Water Works Association

Standard Specifications

For Cast Iron Pressure Fittings

WITH TARLES OF DIMEMSIONS, THICKNESSES AND WEIGHTS

[In referring to the fittings tables in this specifica-
tion, the data below will clarify class designations.)

Clazs Head in fest Pounds pressare per 8q. in.

A 100 43
B 200 B
c 300 13
o 400 173




Standard Specifications
for

Cast Iron Pressure Fittings

DESCRIFTION OF FITTINGS

Section 1. The fittings shall be made with bell and spiget joints and
ghall conferm, within the specified tolerances, to the dimensions given in
the tables forming & part of these specifications.

For pipe 47127, one class of fttings shall be furnished, made from
Class D patterns. Spigot ends shall have reduced ocutside dismeters as
shown by Table 1 and shall taper back for a distance of 6%,

For pipe 14"-247, two classes of fittings shall be furnished; Class B,
and Clasas I); the former shall have cast on them the letter “B" and the
latter I3, For pipe 30°-607, four classes of fittings shall be furnished;
Classes A, B, C and I); and they shall have cast on them the letter of the
class to which they belong.

The flanges on all manhole castings and manhole covers shall be faced
and drilled as shown in the tables. The manufecturer shall furnish mild
gteel bolts with square heads, hexapon nuts and geskets,

ALLOWABLE YARIATION |H DIAMETER OF SOCKETS AMD S5PIGOTS

Section 2. Bockets and spigots shell be tested with circular gages.
Taolerances of fittings made from standard patterns are:

Tolerance
plus or minus,
Size, Inches Inches

416 0.12

1E-24 0.15

3042 020

4860 0.24

ALLOWARNLE VARIATION IN THICKNESS
Section 3. Tolsrancs,
Ml'nuu. Tnchaa
Fittings with standard wall thickness less than 17 0.12 '
Fittings with standard wall thickness 17 or maore 0.15
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0.03" additional tolerance is permitted for spaces not exceeding 8% in
fength in any direction. ;

ALLOWADLE PERCENTAGE OF YARIATION IM WEIGHT

Section 4. Standard Weidhi
Tolerance =+,
Size, Inches Par cant
412 standard Aitings 10
1460 standard fttings 8
Bends and Wyes 12

Mo weight shall be paid for that iz in excess of the amount allowed by
maximum tolerance. Mo fiting ghall be accepted that weighs less than
the amount allowed by minimum tolerance.

MAREING

Becticon 5. Each Atting shall have cast on the cutside the initials of the
maker's name and the class, As many as four special initials and the year
may alse be cast on when required by the customer. The weight shall be
painted conspicucusly on each fitting.

QUALITY OF IRON

Bection 6. All Attings shall be made of cast iron of good quality. The
metal of the castings shall be strong, tough, of even grain, and soft encugh
to satisfactorily drill and cut. The manufacturer shall have the right to
make and break three bars from each heat and report the average results
of the three tests.

TESTS OF MATERIAL

Section 7. At least one test bar of the metal wsed, twenty-gix inches
long by two inches wide and one inch thick, shall be made and tested from
each heat. The bars when placed flatwise upon supports twenty-four
inches apart, and loaded in the center, shall support a load of 2,000
pounds, and show a deflection of not less than 0.30 of an inch before
breaking. If preferred. tensile bars shall be made which will show a
breaking point of not lesa than 20,000 p.ai.



274 Handbook of Cast Iren Pipe

QUALITY OF CASTINGS

Bection B, The fittings shall be smooth and free from defects of every
nature which unfit them for the use for which they are intended. No
plugging or flling will be allowed.

CLEAMIMNG AMD IMS3FECTION

Bection 9. All fttings shall be thoroughly cleaned and subjected to a
careful inspection,

LININGS AND EXTERIOR COATINGS

Section 10. Any particular lining or ccating which is to be applied to
the fttings shall be specified in the agreement made at the times of pur-
chase. Separate specifications for a cement-mortar lining have been
provided in connection with these specifications for fittings. (See speci-
fication ASA AZl.4.)

Mo pipe or specials for waterworks service shall be furnished without
protective coating unless specifically ordered by the purchaser,

WEIGHING

Section 11. The Attings shall be weighed under the supervision of the
enginesr befare the application of any liming or coating other than hot or
cold bituminous dip or paint. If desived by the engineer, the Attings shall
be weighed after their delivery, and the weights so nscertained shall be
usedd 11 the Anal settlement, provided such seeighing is dene by a legalized
weighimaster. Bids shall be submitted and a final setilement made upon
the baszis of a ton of 2,000 pounds.

MANUFACTURER TO FURNISH MEM AND MATERIAL

Bection 12. The manefactuser shall provide all tools, testing machines,
and labor necessary for the required testing, mspection and weighing at
the foumdry, If specified on the order, the manufacturer shall furnish the

test results and o sworn statement that all of the tests have been made
ag apecified.

FOWER OF ENGINEER TO INSPECT

Section 13. The engincer shall be at liberty at &1l times to inspect the
material at the foundry, and the molding, casting, and coating of the
fittings. All castings shall be subject to his inspection and approval, and
he may reject any casting which iz not in conformity with the specifica-
tions of drawings.
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INSFECTOR TO REPORT

Beetion 14. The inspector at the foundry shall repost daily to the
foundry office all fittings rejected, with the causes for rejection.

FITTINGS TO EE DELIVERED S5OUND

Section 15. All the Attings must be delivered in all respects sound and
confarmahle to these specifications. The inspection shall not relieve the
manufacturer of his obligations in this respect, and any defective Attings
which may have passed the engineer at the works or elsewhers shall be
at all times liable to rejection when discovered, until the final completion
and adjustment of the contract: provided, however, that the manufac-
turer ghall not be held liable for fittings found to be cracked after they
have been accepted at the agreed point of delivery. Care shall be taken
in handiing the fittings not to injure the coating, and no material of any
kind zhall be placed in the fittings at any time after they have been
eaated,

DEFINITION OF THE WORD "ENGINEER"

Bection 16, Wherever the word “engineer” is used herein it shall be
understood to refer to the engineer or inspector acting for the purchaser
and to his properly authorized agents, limited by the particular duties
intrusted to them,.
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Standard Dimensions of Bells and S5pigots for Fittings

4% TO 12* BFIGOTE

2% & 147 TO 60" EFIGOTS
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Dimensions and Weights of AW.W.A.—N.EW.W.A.
Standard Bell and Spiget Bends

Bell and Bell Banda

o 45" a4

5
245"
40" Bend (1) 45° Bend (M) 2244° Bend ()
[ o 1 | =]
e W H
Eize IC1 P Py Wekghin Drimsensions wighty mEnskon Wright
— .

alolmalsal |l e m ] e e

Spnast | Bell i wpigot| Pall | B
ki | sl 16 T4 h5 75 0SH-15.094 74 55 65 ®.55015.55) 48 55 65
4 D |16 24 90 100 0.0415.04 4| 75 90| 0.5515.55 48 75 0
6 D | 16| 34| 135 145 045040 24 10 1=5| 0.55 15,55 48 110/ 1325
g D | 16| 36| 200 200{ 9.04 1594 24| 155 1RO 9.5%15.55 48 155 18O
10 | D | 16 28] IBS| 275 9.9415.04 24| 10| 240 B.5515.55 48 210 240
12 D | 16 28| 3s5| 2350 o.0405.04) 24| 270 205 pss 1555 48 270 305
14 B | Y8 30| 40100 40014.00 2001 360 65 4001430432 7T 315 400
14| D w: 30, 495 4701491 20.91| 36 440 47514.3214.32) 72 380 475
16| B | 24 36 580 500/14.0020.01] 36 445 s500/14.3214.32) 72| 385 SO0
16 | D | 34 36 740 :m;u.ul 20.91| 36| 550 50514321432 72 480 605
18| B | 24 36 705( 700 14.9120.01 36 555| S9014.32 1432 72 460) 590
18 | D | 24 36| #05| BTO14.9120.01| 36| 665 73014311432 7 580 730

Far bell and spigot dimensicas, see page 176,
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Dimensions and Weights of AW.W.A.—N.EW.W.A.
Standard Bell and Spigot Bends

50" Bend (1] 44" Bend (M) 294" Bend (M)

——m

i

Weights THniecalima Weights DA Weighta

¥
§

g
B

Bl
A|S |ed | snd | A | B | B | amd
Bt

7
{

|
|
|
|

B35 sﬂ!lu.nﬁsaﬂu 755 B2510.1019.10) 96 670\ 825
1070 108519, 88 25. 48| @h5 L1045 19.1:&:!?.1[!. R60| 1045
1375 1255 54.H_H.HS &0 1145 135523 .87 Z3.87|120] kD55 1355
18485 Iﬁl!liﬁ.!:!-_'ll.-“ &0 1550 1535 i:-l-.!'.l".ﬂ_.a-'ijllﬂ 1375 1&25
1%50 1asniu.n_an.as B0 1480 164523 .87 E3_87(120] 1345 1845
2090 1075(24.85 30,85 60 1690 1£30/23.8723.87/120) 1530| 1830
2450| 2430 24.83 3085 60) 1080 2145/23.87)23.87 ::ml 1795] 2145
2825| 283024.85 30,85 60 2185 2450 23.87/13.87 Im:! 2075 2450
3004 J0I53T.I8IT.28 OO 2500 185358035 50(180
3500] 3515 57.08.37.28 m; 020 33603580 35.50/180
| 415537.2837.28 3450, 5060 35 as.m|1m:
4830, 483537.2837.26) 90 4010 4605 35.50,35.80/180
3030 400037.2837.28 00 3280 3820.35.80 33,80 180
4540 458537.2837.28 00 3785 4370.35.80 5.&:!;134}'
5405 5540 33,zn£3?.ﬂi 90, 45801 sm;ss.ﬂl[:s.mim
&350 ﬂﬁ:i.‘l‘-i‘.ﬂl}?.ﬁi 5315 6115 35.50/35.60 180
5575, 561037.2837.28 90| 4150, 490535,8035.50 180,
6300, 635537.2637.25 90 4500/ 55453580 35,50 180
| 7630 r:-w;n.ﬂ;a?.na:} 90| 5815 ﬁ:':ulas.an;.ss.mglau
ERLD| BHO037.3R37.25 9O 6715 775535.B035.50 180
6925 704037.2837.08 90 5150 6025(35.80/35.80 180
EIJD;E-T.'IHE]?-EE @0 5975 GRG0 .EZI_SE-HFIHI
GE2 Hﬂ-u-;d-‘.f_'rl:.!?.il. 90| 7330 B510(35BO 3580180
11870(11725(37.28,37 28 90 BE35|10020 3580, 35 80,150
7960| B13537.0837.94) 90| 5060 60753580 3580150
oo| .| oazol oe4siar.as sy g m| 7ito| B14535.80 3580 180
. .-gimjumi.u.u;:r.u 90/ A3ES) :rn:rua!-m:z.s mn! B85 D970
it .-u:'m:um-rn.ulsr.u wuuunnumgzs.miu mlmm;um

L1t RRRR2EE2BERRBEAELEEARER
2

PYYLEEsELLLLY

DoEgoEEgAE-gNEDadgnEDED®

F BSSErL LY AAL AN NERRRRLYYRY

S . I = e

Dimensiana in inches.
For bell ond spigot dimensions, see page 278,
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Dimensions and Weights of AW.W.A.—N.EW.W.A.
Standard Bell and Spiget Bends

Bzl and Bell Bends
A Ir'-.llu
111"
Bell and Spiget Beads
A & A—r—s
| ]
f
(R SM"
]
| 114" Bend (15) Sh" Bend (1)
e | L —
| | Dimenstomn Weights DEmensiong Weighes
Size | Class = ! i
' Ball | Bell Bell | Beal
A 5 B nmil mnid A 5 B amd | and
| Epigot| Bell Splgor  Bel
3 D | 11.8F | 11.832 | 120 55 75 |- T e ! ............
4 D | 11.82 | 11.%2 | 120 i ] < R E—— livren | R
& D | 11.82 | 11.82 | 120 105 i1 I Pl FIRES el o]
& D 1083 108l 130 | 150 ] 200 [0 oo visiecfoiies |
10 D | 11.8% | 1183 | i20 | 205 | 268 .......0 ... | i | Eecha e
11 D |118% | 1182 | t20 | 260 | 340 |..... .0 ...... | LU S ey
14 B |17.73 | 17.73 | 180 | 375 | 455 (RRSERS WREEES: IREY: (LTRSS (TR
14 R BB T RN RS R e R
16 B |17.73 | 17.793 | 120 | 455 | 565 |....... | st | .................
16 | D | 1793773 (1m0 ses | ens|......)...... Y I |

Dimenslions o inches,
For bell and spigot dimensions, se page 176,
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Dimensions and Weights of A W.W.A.—N.EW.W.A.
Standard Bell and Spigot Bends

= - — =
113" Bend (1g) 53" Bend (1)
Erimenslons ‘ Weights Drimenaican Weights
Bize | Class
/ Bell | Ball Bl | e |
A | 8 |Riond|and| & | 8 | R |and | snd
| Gpigot| Bell Bpigot. Bell

1773 | L7723 | 1BO | 540 | BP0 [..o..ofeeeicaifiaana]aaaans L

240 | 1030 | 1705 | 2358 | 1348

240 | 1060 | 1255 | 23,58 | 13.AE
2364 | T3.64 | 240 | 1375 | 1630 | 23.88 | 2344

280 | 1345 | 1840 | 2358 | 23,44
Y64 | 23064 | 240 | 1530 1830 | 23.58 | 13.54
Tx.64 | 23.6% | 260 | 1795 | 2145 | 2358 | 3348
2075 | 2400 | 13.4m | 3358
1705 | 2180 | 13.58 | 33.38
2005 | 2%40 | 23,38 | 23.58

——

_iEEEEEEEEﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁiii
E
:

2BTS | 3460 | 23,58 | 13,58
2370 | 2905 | 13.38 | 13.58
2308 | 23.38 | 1358

i

|

3p15 | 4018 | 2358 | 13.58 |

3055 | 3715 | 3338 | 1358
2455 ) 4198 | 2358 | 213.58
4180 | 5075 | 13,58 | 13.58

I

|

B
: 4
B
2
EEEEEEEEREEZE

B R PP R e A AR a R E s Y
ghooFrgiiorgihorrglider0O@»"0ORP0ERQ0ERD W
B
2
B
4

.64 | 1364 4825 | 3870 | 4358 | 23.58 4825 | LETO
23,64 | 23564 | 240 | 3740 | 4588 | 2358 | 2358 aT40 | 4585
33,64 | 2364 | 240 | 4315 | 5305 | 13.58 | 23.58 4315 | 5305
F3.64 | Z3.64 | 240 | 5385 | 6470 | 23,58 | 13.58 | STHS | G470
3364 | 23.64 | 260 | 6225 | TEIO | 13,58 | 23.58 G285 | TELO
2364 | 2364 | 240 | 4330 | 5330 | 23.58 | 23.58 4530 | 5330
2364 | 2364 | 260 | 5135 | G250 | 23,58 | 23.58 5125 | 6360
23,64 | 23.64 | 240 | G153 | 7580 | 23.58 | 13.58 G195 | 7580
23.64 | 23.84 | 240 | TATO | OOLS | 33.58 | 23.58 TETO | GONS

—_—

Dimeneiong in nches.
For beil and spigot dimensians, soe page 176
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Dimensions and Weights of AW . W.A.—N.EW.W.A,
Standard Bell and Spigot Tees

Tees
-
MNaminal Diam, || [¥mensions :

Inches Class Tiation Approx. Weight, Pounds
Ruis | Branch A | 8 | B 2 Bell 3 Bell
3 a D 19 m | 10 a5 ([ i]
4 a D i 3 11 ] 125
4 4 LB 11 3 11 130 i3a
] 3 [E] 12 4 13 178 10
& 4 ] 13 i 13 185 185
B [ I 12 4 11 Foll] kol
i 4 e} 13 15 13 250 250
H 5 D 13 15 13 70 265
H g o 13 23 13 o0 L]
il 4 D 14 26 14 340 33
I il D 1% 6 i4 10 350
{14} | D 14 8 14 ] ina
{1} 10 &) 1% o] 14 405 b L]
I & L&} 15 ) 1% 445 415
I ¥ o 15 T 1% 480 440
e 4 H o i% ¥ 15 485 a5
17 10 D 15 bl 15 505 |05
iz 13 o i% ¥ 15 535 515
14 4 B 16 18 16 405 #B5
14 4 D 16 L] 16 508 570
4 [ B 16 bE ] 16 515 505
14 fi [} 18 L] 16 610 58S
£} 8 B 18 1% 16 540 | 515
i4 8 D 15 28 16 635 &10
I4 10 B 156 28 16 560 KRS
14 10 D 15 8 16 655 B3
4 12 B 15 28 16 O EED
14 12 ] 16 28 16 &R0 G55
14 14 B 16 F ] 16 SO 580
14 14 D 16 B 16 725 &5

Dimenzicas in inches,

Large dineneter tees furnithed with riba when requested,

For bell and apigot dimesions, sor page 176,
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Dimensions and Weights of A W.W.A.—N.EW.W.A,
Standard Bell and Spigot Tees

I
foma: : |
Maminal Diam. Dimenaions
Inches Clasm Inehes Appron. Weight, Pounds
T oy e B :

Bun | Bramch | A 8 B || 2 Bell 3 Bell
18 F B 17 19 17 || 620 618
16 # | o 17 9 17 | TS THD
16 [ B 17 % 17 || &% &30
16 6 | o 17 2% 17 7% TES
16 B B 17 29 17 || &0 655
16 8 bu 17 2% 17 Bo0 775
16 10 B 17 2% if aas &80
i6 10 ] 17 I 17 815 ]
16 12 B 17 % 17 10 T10
16 13 ] 1T % 17 B850 k]
i6 i4 B 17 1% 17 120 Tis
16 4 || D 17 % 17 £85 B0
16 16 B 17 % 17 TEO 785
16 16 e 17 % 17 pas 915
i8 5 B LE:] 30 18 755 T45
i8 4 5] LE:] 30 18 45 [
18 & B 18 an 18 10 785
18 fi be] 18 an 18 ass 525
18 B B 18 an 18 To% s
18 g | D 18 | 3o 18 a8 G50
18 10 B 18 an 14 B0 B4
g 10 o 18 30 18 100% 575
18 12 B I8 a0 148 845 £35
ig 12 o 18 a0 14 1030 1060
18 14 B 18 aon 18 &50 B4
i 14 o 18 a0 14 1055 1035
18 16 B 18 a0 18 E85 E=0
18 16 o 18 30 18 1105 1075
18 18 B I8 30 13 @25 515
18 14 o I8 a0 18 1155 1135
a0 4 B 19 31 19 @10 ]
20 4 Fe ) 19 51 i 1160 1139
i & il B 19 51 19 Q30 ols
a0 8§ | D 19 31 19 1175 1145
an 8 B 19 a1 19 Qa0 g0
a0 8 o 19 a 19 1195 1165
an m | B 19 31 it HL a5
an mw | D 19 1 19 1215 1185
i 1% } B 19 a1 19 1000 0l
an 12 o 19 a 19 1240 1210

DHmmenstiona in inchas.
Large diameter tees furnished with ribs when roquested.
For bell apd spigot dimenaicns, see page 374,
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Dimensions and Welghts of AW.W.A.—N.EW.W.A.
Standard Bell and Spigot Tees

|
Nominal Dfam. h Dimensions
Tasl | ek IJ'ID]J'I’U.I.WE{E"II., Poaneda
] I [ ——
Ran | Brasch | ] i 7 Bell | & Belj
M| 14 B 19 11 19 1614 055
H 14 o | 18 Al 19 1170 1240
N 146 B | 18 C1] 149 1040 1030
b ] 14 o 1% 3 19 | 1315 1200
b ] I B 1% 3 19 1075 1065
0 1] (v] 19 3 19 || 138 1330
0 i B 19 3 ia 1188 1105
a0 ] o 1% L1 1% | 1420 1300
14 ] B 21 1] 1] 1280 1260
a4 ] o 21 13 2 1685 1615
T4 ] B 21 1] 1] 1304 1280
a4 ] (] 21 ] 2l 1475 1630
24 10 B 21 ] 21 1325 1305
a4 in o 21 1 2 15 1650
24 1| B 2 1 at 1350 1330
24 12 o 21 3 21 17148 1675
24 14 B 21 o] 11 1355 i33s
24 14 o 21 33 a1 1745 1700
L] L] B 1] L] 21 1350 1370
24 16 D 21 a1 2l 1785 1745
34 i B 11 3 ai 1420 1395
a4 i o 21 at 21 1825 1780
4 an B 7l a1 21 1455 1430
4 it (i) 21 3 21 1880 1835
14 T B 21 a1 1 1530 1505
74 T4 i 21 3 1 [ 1m8s 1545
k [1] [} A 13 1% 4 | 1200 13120
i} [ B 13 15 4 1450 1430
an ] c 13 25 24 1600 1670
30 [ =) 13 15 b 1945 19355
3 ] A 14 b 24 1365 1380
a g || B 14 b 24 1525 1505
an g ll <€ 14 b 24 1775 1755
34 E o 14 5 a4 040 JO50
3 ] A 15 ar 24 1430 [ 460
30 ] B 15 1] 24 1605 I 585
30 I Lo 15 ar o4 1865 1 &40
] ] o | 15 ] 24 2135 1125
I I A | 15 17 4 1416 {483
M | 1z B 15 17 4 1630 1610

Drimensiona in isches,

Large dinmeter tees furnished with ribs when requested.
For bell and spigot dimensions, see page 276,
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Dimensions and Weights of A W.W.A.—N.EW.W.A.
Standard Bell and Spiget Tees

— e —

| |
i i, | Exm cas
e | e | Appecx. Welght, Pounds
: Class
Run | Branch A s B 1 Bell 1 Benl
30 ] c 15 a7 4 1885 1865
30 12 D 15 7 4 2155 2145
a5 14 A | I8 20 4 1615 650
10 14 B 18 20 5 1RES 1795
30 14 I 18 0 5 2135 L
14 14 D 18 0 i 2430 420
a0 16 A % 3 5 1710 1735
3 16 B 1% E 15 1810 RO
an 16 = 19 1S 5 2250 1225
3 16 o 192 1S 5 2555 25800
30 18 A |I n x4 % 1840 IR15
36 i& B I 34 5 2050 1975
ke [} 1a = 0 34 5 2425 3335
i [ 18 [ &) | 1 34 i 2745 655
30 an A k| 6 5 || 1845 1905
[} a0 B | 36 5 2170 70
30 a0 = b | I . 2580 2455
an an [ &) 21 36 5 2910 ITRS
k [} 24 A 3 L 5 2130 080
k1] 24 B 13 1 I - ] 23465 2155
3 a4 C I 13 8 i 2525 2700
an 24 &) 3 R i1 ALES 2040
30 30 A | #13 43 5 2445 2355
[} 30 B 6 43 % 2765 2000
k [} 30 = 6 43 5 A245 2055
an an D | 16 43 %5 3745 3545
k[ & A L 14 6 w 1785 1805
. ] B 14 26 w 20570 2000
a5 L] C 14 26 13 2420 2430
k[ B 8] 14 26 7 | 3800 705
k. 10 A 15 27 FE) L&75 1805
34 10 B 15 7 ) 2L65 20100
i35 10 C 15 27 1) 2525 2535
k[ 10 [&] | 15 7 I 2920 920
36 12 A 16 T8 n 1960 19835
34 12 B | 16 2R £ 2350 2185
36 12 C 16 28 £ 2635 645
54 11 D 16 TR 7 3040 3040
36 14 A 18 0 el 2110 T30
k3 14 B 18 30 »n 2430 2455
1

Chmenisans i ncle.
Large dinmater ters Narnished with ribs when requested,
Far bell and spigot dimemsions, see page 276,
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Dimensions and Weights of A W.W.A.—N.EW.W.A.
Standard Bell and Spigot Tees

|
HMominal Diam. | Dimensiona Apprax. Weight, Pounds
Inches Class Inches
Run | Branch | A 5 | B 1 Bel | 3 Bell
I 14 o F] an 20 TEG0 2RE5
1] 14 D F] an 0 395 3205
36 16 A 1% il 0 2310 1330
1 16 B 1% al by 2540 2560
an 106 o 1% 31 # || 3000 3005
34 16 ] i9 a1 19 3440 3440
i 18 A n b1 19 2370 1325
1] 18 B L] T 29 2715 1665
3k 18 | L s 54 m ans 3138
a6 18 ] an 34 29 390 | 3585
36 W | A || a1 36 9 2505 2425
36 w | B at 36 19 W5 | 2775
36 20 [ a1 56 29 3405 375
a6 11 o 11 A6 2% med | 3730
36 4 A 24 LT 29 2710 630
36 4 B 23 an 19 3080 1900
36 24 C 21 3 149 3685 3560
36 1] o b a8 29 4190 4030
36 a0 A it %1 249 3075 P
36 30 B L] 41 29 3535 3370
a6 | c 1] 5 24 4170 3955
36 30 D 1 ] 29 4850 4585
36 T A | 2o i 29 3430 3x00
36 36 B [ 29 i 29 3995 RIS
6 T ] ] &0 29 4708 4441
] 36 D ] &l 29 5465 S300
il i1 A 16 28 30 2545 415
41 1 B | 18 2H 30 RG9S | TOOS
41 11 L+ i 28 a0 3470 | 3505
%1 12 e i) 20 an 3500 4030
41 14 A . 30 k] 2735 I TROS
41 14 B | 1s 3| 32 | 0 150
41 14 L] 18 30 32 3750 ATHS
41 14 (] | 18 30 32 || 4305 4348
41 1 A 1% a3 32 1850 a0
41 16 B 19 31 k) 3135 FL L
41 16 c 19 a1 n | 3914 Foas
41 1 | o 13 a I 1485 4820
%1 18 | A m a4 32 3045 3035
43 18 B b ] 34 k1) 1455 3400
Dieneralons i inches,

Large dinfneter boed farnihed with ribs when requested.
For bell and spiget dimensicns, ser page 376
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Dimensions and Weights of A W.W.A.—N.EW.W.A.
Standard Bell and Spigot Tees

Hominal D¥am. | Dimensions Approx, Weight, Pounds
Inches l & Inches !
——1T—

Run | Branch A ] B 1 Bl 5 Bell
Fl 14 c 20 34 ] 4180 100
41 18 o 0 34 LT 4790 690
41 20 A 11 36 ET] 52048 150
41 0 B 11 A6 31 || 3633 LEEL
%1 wm || e 21 L] et 4405 4165
41 b o EJ| a5 3 E040 4570
42 T4 A 5 ] 32 430 2180
P 4 B A 3 || 3aes AT8O
41 T4 c 5 a8 T 4730 595
41 4 o P A T #3490 5170
42 a0 A 26 a1 T 2563 5730
FT an B 6 43 32 4585 4308
41 a0 c 5 43 BT E510 5050
T 3 o T 43 32 155 G448
41 34 Al m 45 Y 4250 411%
41 a6 B H 46 i3 491 4708
&1 36 c 0 46 i1 sEas 5630
41 a4 o b 45 a1 el s 6510
47 41 A a3 £ 31 4TS #610
FT 41 B az 49 T 40 LFEL
41 41 ] &1 ] 1] L) 6310
41 7 || D a2 45 Y] 7505 T28%
41 11 A ir 2% 3 3345 B394
48 12 ] B 17 29 a3 a760 2815
48 12 c 17 29 2 4520 45a8
48 11 o iT o] i 5195 5380
43 14 A 18 A0 a5 3475 LLED
48 14 B f 1a an 35 Aa00 EET
48 14 c 18 a0 a5 4710 4775
48 14 o 18 a0 a5 5400 B4
48 16 A 19 a1 55 615 B6&0
43 0 B 19 ai a5 4050 4108
48 11 [ 19 a1 a5 400 4060
48 T o 19 al as BE15 5704
48 18 A || 20 a4 a5 azs0 BTG5
a8 18 B 1] 34 a5 4320 4255
48 18 c 2 a4 35 s130 E145
a8 LF)] D aa aa as SS90 Epoa
43 a0 A b | 36 as 4055 3035
43 20 ] B e | a6 as 4540 4505

Dimensbons in Inches.
Large dinmeter teen fumished with riba when requested.,
For bell nnd spigot dimensions, see page 2748,
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Dimensions and Weights of AW.W.A.—N.EW.W.A.
Standard Bell and Spigot Tees

Il — —_|
Mosninal Danzn, Dirsension .‘I i
I —_ Trckas | Apgrox. Wright, Pounda:
Run | Bramch A g B 2 Bl 3 Bl
48 p i) c 1 35 as 5500 5335
48 n o 21 36 as G285 G110
48 4 A 3 a8 25 4330 4110
48 4 B 23 a8 35 4B30 4700
48 4 c 23 a8 35 SRTS 5720
48 24 o i3 a8 a5 ET00 GE20
48 an A 26 43 35 4845 4520
48 an B 26 43 35 5445 5100
48 3o c 26 43 as BEGE0 EI50
28 an | o L 43 35 TEED TIH0
48 3 | A m 46 35 5380 5055
48 36 | B o) 46 35 5095 3735
4H aE | L I 46 a5 T30 GO0
+A a6 v ) 46 35 B3I 7975
48 42 A 32 40 35 5815 5550
A 43 B 3z 44 as G565 G305
48 41 c 32 44 as 7015 TN
48 43 o | 32 44 35 9150 EROO
48 43 A 3s 52 3z G300 G165
4A 45 B 35 53 3s 7230 G065
48 43 c as 53 as B0 BALG
48 48 o 35 53 a5 165 L 1
54 n A % 45 385 G0LS ET45
54 i B 1% 46 385 GEBS 6585
54 n C 18 45 3.5 B4G0 BOSG
54 an o a8 46 aa.5 DaES Q505
54 4 A aa 45 40 G365 S005
54 4 B | 3a 45 40 Tars G070
54 4 c kL] 4R 40 BO44 BE3E
54 4 o 30 45 4 10420 L F R
54 aa A 313 4 | 4 6835 G565
54 an B 35 £ | 40 THAS Ta40
84 . L] c 13 L} 40 nEaL 9178
54 L] r x5 51 40 11270 10778
54 38 A If L 43 Tana Tiam
54 kL] B 56 L 43 B550 BI50
54 18 c b1 54 43 10425 io01s
54 kL] i a6 54 2 12345 11755
54 43 | A ag L1 i3 ROI0 7758
54 43 B a9 57 &3 91 H93ID
54 42 c a9 57 42 Il 11275 mﬂﬂﬁ-

D¥imensichs i mched,

Large diameter tees furmished with riks when requeated,
For bell and spigot dimenssocs, soe pags 2756,
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ﬂ]mlﬂliﬂl'li “Hd WH'II'HI'IH "' .A.-w-w-ﬂu—ﬂ-ﬁ-w-w.ﬂ-
Standard Bell and Spigot Tees

I
Mominal DHam, Dimensicns Apgprox. Weight, Pounda
Inches Class Inches |
Run | Branch h 5 B 2 Bell | A Bl
54 £ D | 29 57 42 13230 12735
4 1] & 47 &0 45 ERAD BET0
54 48 B | az 50 45 10040 9240
54 a7 s 43 &0 45 12430 1230
34 48 ] 42 6l 45 14535 14040
54 54 A 45 63 45 GO0 6330
54 54 B 45 03 45 11070 10780
54 54 c 45 a3 45 13585 131&0
54 54 o | 45 &3 45 15555 15480
6 20 A 8 46 41 6215 BESD
B 20 B 28 46 41 BLED 7750
6 0 C 8 40 41 ETS 0390
] 2 D 8 & 43 11485 11180
60 24 & an 48 34 7315 7040
B 24 B 30 48 44 BADD 8155
i 24 C an 48 44 10435 0940
63 a4 D Ji 45 44 13390 11710
6 a0 A 33 51 44 7845 7878
i an B 33 51 44 D265 BASO
A0 A0 o | 33 51 44 11160 10680
i a0 D a3 | 13265 13675
B 35 A 36 54 44 8385 H120
60 a6 B 36 54 14 9380 9570
(1] 36 C 36 54 44 120600 11585
il a6 o 36 54 44 14260 13670
il 42 A g 57 43 0305 040
il 41 B a9 57 43 10900 10490
i 41 [l 3 57 48 13145 126850
63 42 o i 57 45 15595 15000
il 4B A 42 &0 43 0335 0870
il 48 B 42 &0 43 11730 11320
i 48 C 42 &0 48 14150 13685
il 48 ju 42 &0 43 16770 16175
[0 55 A 45 &3 | 418 10720 10455
i 54 || B 45 & | 43 12695 12285
60 54 c 45 &3 45 15345 14850
i} CES bu] 45 63 | as 18330 17644
60 0 A 48 L L] | 11455 11190
50 B0 B 48 6 48 13635 13210
6 i c 48 &4 43 | 16430 15940
B0 B o 8 | =5 43 19575 1980
bt |4 19575 | MROED
in Inches.

Large diameter pees furnished with riba when reguested,
For bell and apigot dimenibons, s page 276,
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Dimensions and Weights of AW .W.A.—N.EEW.W.A,
Standard Bell and Spigot Crosses

. § k| i ]
' i o
q q o
i 3 [
i ] 4 [
i & I
H 4 ]
B & I
8 & o
1 4 I
1 1] I
104 4 s
10 1 i}
12 4 I
13 ] )
12 a I
12 1 5 }
12 12 o
14 4 B
14 3 o
14 & E
14 6 o
14 s || B
14 ] i)
14 1 B
14 m | D
14 ] B
14 11 i)
14 14 B
14 T o
"=I-_ -

Dhmensions n Incles.

Large diameter erosses furnished with ribe when requested,
For bell and spigot dimsnaions, see page 376,

Crosses
Dimenasiona Appeax. Welght, Peands
Inches [
A | 8 | B | 3B 4 Bell
W o| 22 | 10 L5 138
11 FL] i TE 155
11 | FL] | i1 I7a 170
12 24 12 205 204
12 4 iz T 220
12 4 iz 2640 255
13 15 i3 %0 290
13 25 i3 azs 215
13 | 125 i3 aTa am
14 46 i4 A& A
14 26 i4 415 a0
14 46 i4 455 445
14 46 14 || s0% 404
15 ar 1% P 4065
15 27 1 || sis a0t
15 ar 15 e 540
15 a7 15 | &0 504
15 a7 15 | () 645
16 4 14 518 525
16 24 1 14] | %] GIO
16 e 18 |l 570 560
16 el | [1] [1] a0
16 24 16 &30 BL0
16 4 16 J10 hES
16 z8 14 &7l mE0
16 20 164 0 730
16 28 16 730 TH
16 28 | 810 -
1 28 16 T&5 740
16 58 16 | 8O0 B0
=" = | =
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-

Standard Bell and Spigot Crosses

I :
Meamdmal Dixre. Dimensioag
_— Tnches Approx. Weight, Ponnds
Bun | Beanch A g B 3 BEell 4 Bell
18 4 B 17 20 17 fED (41
18 ] ] 17 24 17 B0 TED
18 & B 17 4 17 (L] (5]
18 (] ] 17 24 17 B3 205
18 B B 17 iy 17 a0 735
18 B o 17 0 17 A5 255
18 10 B 17 Ia 17 00 78S
18 10 i 17 4 17 o35 GO
16 12 B 17 9 b Bas B40
18 14 i 17 i i a7s BED
16 14 B 17 4 17 Bl HED
i6 14 o i7 s i7 1045 1020
16 16 B 17 i iz 940 40
16 16 (& 17 i) 17 1150 1125
18 4 B 18 30 18 708 THE
18 & D 18 b L) 18 1L a85
i1 ] & B 18 ki) 18 EI0 220
18 & D 18 an 18 1010 ]
1B B B 18 an 18 ETa 1]
18 B D 18 an 18 1045 1025
18 10 B ig 3o is LEr ) I8
18 10 = 18 3o 18 1100 1oTa
1B 12 B 18 ki) 18 L r] S
18 12 o 18 a0 18 1144 1125
18 14 B 18 a0 1§} G0 GES
18 14 o I' I8 H0 ] 1210 1188
18 16 B I8 30 1% 1060 1086
18 16 o L& 30 & 1505 1378
18 18 B R 1 30 18 1135 1130
18 18 o 18 30 1& 1405 1378
0 4 B 19 31 1% Q50 a4
20 4 o 1% 3 1% 1155 1170
20 L4 B 19 3 1% Qes u78
0 L1 D 19 3l 1% 1235 1200
0 ) B 10 3 1w | 1830 1620
] & D 19 <1 19 1365 140
0 o B 19 3 19 1675 1065
0 o D 19 31 14 1310 1380
b o] 13 B 19 3 19 1825 1115
b 12 D 19 k1 14 1385 1X30
1

Dimeneians n inches,
Large dinmeter crossos furmished with ribs when requested.
Far bell and apiget dirsengons, see page 278,
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an

Dimensions and Weights of A.W.W.A.—N.EW.W.A.
Standard Bell and Spigot Crosses

Hoaminal Dium., Dimensans Appras, Weight, Poands
Inches [ ke Inches Mt
Run | Eranch ] A 8 B 3 Bell £ Bell
20 14 B 19 31 19 1145 1138
20 14 D 19 3 19 1420 1350
0 16 B 19 31 19 1215 1200
0 16 D 19 31 19 1515 1485
20 18 B 19 31 12 1280 1265
20 18 D 1% 31 19 1600 1570
20 0 B 19 31 19 1360 1350
20 0 D 19 31 19 1720 1690
4 [ B 21 33 7 1335 1315
4 6 D n 3 1) 1705 1665
M & B 1 a3 21 1380 1355
4 & D 1l 33 71 1745 1705
4 10 B Y 33 Y 1430 1410
M4 10 D 1 33 2 1785 1745
b1 12 B b1l 33 21 1475 1450
4 12 D EY 33 1 1825 1785
4 14 B 1 33 21 1485 1460
4 14 D n a3 21 1885 1845
24 16 R 1 33 a1 1550 1530
4 16 D a1 23 a1 1675 1930
24 18 B 21 23 21 1610 1585
4 18 o a1 3 21 2045 1603
24 a0 B bTl a3 21 1685 1660
4 a0 D H a3 1 2185 2110
prl 24 B 1 23 21 1840 1815
4 24 D 11 33 21 2370 2328
an 6 A 13 25 4 1250 1378
a0 6 B 13 25 24 1505 1483
a0 & C 13 25 4 1745 1728
30 & D 13 23 24 1995 1945
a ‘B A 14 26 4 1448 1470
0 B B 14 6 4 1600 1580
a0 B C 14 26 4 1550 1830
a0 & D 14 26 24 2110 2100
a0 10 A 15 ar 4 1535 1560
an 10 B 15 27 24 1705 16HS
a0 10 C 15 27 4 1955 1935
a0 16 D 15 a7 34 2130 2210
a0 12 A 15 27 4 1585 1615
a0 12 I B L T 24 1750 1730

DPimensions o ieches,

Large diameter erpasea farmished with ribe when requested,
For bell and agiget dimensions, see page 176,



292 Handbook of Cast Iron Pipe

Dimensions and Weights of AW . W.A.—N.EW. W.A.
Standard Bell and Spigot Crosses

Mesninal Diam. Dhmenisacs | Approx. Weight, Pounds
Itﬂm Clmma Inches
|
Run | Branch A 8 B 3 BEell 4 Bell
a0 11 a 15 27 b 2000 1975
a0 11 ] 15 ar b1 2260 2250
a0 1 A 18 20 a5 1775 1200
20 14 B 1 30 b1 1960 1940
an i a i# 30 a5 2300 2350
an 14 D T k1 b1 2590 2575
a0 18 A 19 1] a6 1ROS5 1920
20 16 B 19 1| 26 2085 | 1065
20 16 o 19 an a5 2460 2435
20 16 5] 1% 1) 26 2755 1745
a0 18 A . T a6 2060 2035
a0 18 n an a4 26 2260 TIR5
a0 18 c | T4 25 268 2500
30 18 B 2 4 a6 2050 2900
3 a0 A a1 35 25 1205 2160
i a0 B a1 35 2 2430 2315
3 a0 o 1] 16 ] RO 2770
k1] 20 2] 21 36 b1 3205 3075
30 24 A 33 38 a8 470 3435
k1] 24 B 21 1A a6 ] 2575
| a4 o a1 IR a6 3250 330
3 24 o 23 38 26 3560 3435
30 ao A a6 43 15 2020 2535
30 E B 1] 43 a5 3260 3100
3 3o c 6 43 1] 3815 1435
a0 am o 16 4 | s 4425 4335
35 & A 14 6 w 1865 1E8ES
5 g B 14 6 7 2140 1185
a5 ] c 14 26 aw 2490 21500
35 g8 o] 14 26 a7 2RES 2265
a5 10 A 1% ar aw 1970 a0
36 10 B 14 1 a7 2255 2780
35 10 o] 1% ar w 15 2625
% 10 o) 13 7 | o» 3000 | 3000
s 12 A 16 IR a7 Has 1105
35 11 B 16 b an 3375 2460
35 12 c 16 1 a7 2745 2755
3 12 ] 16 T av 3140 3144
35 14 A 18 a0 2% 255 TITE
34 14 B I8 | M 2% 2565 2530
|

T

Dimensions In Inches.
Large dinmeter erosses farnlshed with ribs when requested.
For bell and spigot dimensions, see page 176,
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Dimensions and Weights of A W.W.A.—N.EW.W.A.
Standard Bell and Spigot Crosses

]
Mominal Diam, [Hmenaichs Apnros. W . Poumds
Trches P Tnches | girs gy
Run | Branch A 5 B I 3 Bell 4 Bell
L] I+ L= 18 A0 F 3020 3025
a8 14 ¥ 18 30 0 3435 3435
A6 16 A 19 Al i 1300 2410
a6 16 B 1% al H IT05 2730
A6 15 c 19 an ] 3195 3s
A6 & ) 1% al 20 525 bl e
a6 13 A 0 34 W || 1580 2535
a6 15 B 20 34 i 915 21850
a6 L& s 1] 34 i 3455 3375
A6 18 s 20 34 0 3920 b EA L]
36 0 A 4] as 0 2750 2670
36 il B 1 - 29 o5 3000
36 pii) L a1 . H 505 15865
1] o e ) 1 el i 4160 4000
a6 4 A 23 as 0 3035 1950
A6 4 B 3 as i 3375 JIES
a6 b | L= 23 as i 4080 Insh
A6 4 ¥ 23 as i) 4545 4385
a6 an A 1 43 0 3500 3340
6 50 || B 26 43 ] 39RO 3815
36 w || C 20 43 ] 4585 4470
36 3 o G 43 ki S4e5 S8R0
36 a6 | A 4 46 0 A0z 875
36 ® (| B 20 a8 20 4475 as10
a6 S c 9 46 i) 5400 5375
1] 5 | e} 0 a5 Fil] B30 100
42 12 | A 16 28 an | 6o 3735
47 12 | B 16 13 30 2005 3045
42 1z || © 16 12 0 | ases 3605
42 13 | ju ] 16 ME ] 3 | 4ORK 4120
41 (£ A 18 an 32 TATO 1945
47 14 B 18 30 33 1235 3375
4% % i 15 3a 32 3HO5 3930
4% I% = 18 ks 3z 4e80 4475
43 16 A 19 31 32 20 3oan
43 16 B 12 i a2 33p5 3435
42 16 o 19 k1 | 32 4005 4135
41 16 I bt 3 a1 4650 4690
42 18 A n H 31 345 3330
42 18 B n |_ 4 42 3540 A5E0
— S

Diimensions in inches.
Large dinmeter crosses furmished with riba when reguacsted.
For bell and spiget dimensions, see poge 276,
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Dimensions and Weights of AW.W.A.—N.EW.W.A,
Standard Bell and Spiget Crosses

Meaninal Dissn. Dimensions Approm. i Pounds

Yuchis L ‘ Ve Welght,

Run | Branch A -] B 3 Bell 4 Beell
42 E] [ 0 a4 32 4405 43758
41 T o i 24 b 4500 A8G0
42 | A 11 1] b} 2435 A1
42 b1 b ] i a5 &l 3850 amin
41 0 C 11 a6 51 4875 FELT]
41 20 o i1 14 a1 s280 sita
41 b1 A 1 a 5 3798 4TS
41 24 - ] 21 a8 L} 4160 4050
41 4 ('] 11 1H A SO0 A5
41 e i) 24 18 a1 5705 5538
41 an A 6 45 33 4260 4130
&1 an B 26 ] a1 4785 An0s
41 3o s 6 Eh] A 770 5510
41 an o 1 43 a1 BEHS 6378
41 11 A ] af 5 4780 4045
47 26 b ] 0 L L] 33 5520 5318
41 a6 | [+ 0 46 n 5575 6318
41 a4 i a| 4 A 7800 005
41 41 A T a9 b} 5515 5S4m0
41 41 b T 49 b B30 oS
%1 41 o] RT ] 4 L 7570 7318
43 2 | D ai 19 x2 ET4D 430
1] 17 | A ] I 149 53 3455 508
48 11 b ] iy a9 23 asns agan
T ' (] 17 a9 33 4610 4075
48 12 o 17 249 b1 5278 5354
1] 14 A 14 3 4 3500 3850
1] 14 B 14 an a5 4020 4075
1) 14 (] 14 0 x5 4245 4004
1] 14 o 14 an 55 5525 5610
48 1 A 14 .} L1 3778 2830
4 16 | B 19 il 55 4300 #25%
1] i | [+ i4 1] L1 SO0 5134
1] i o 14 1] 35 §TH0 5855
il 1 A | 34 55 4000 a8
] T B B0 34 b1 4490 4430
41 14 C 0 a4 a5 5435 5350
48 18 o 0 34 b1 6170 084
48 0 A 11 1] L] 4205 4145
AR 20 B 11 14 a8 4738 4604

|
Disneasicons in inches.,

diameter crosses furmished with ribs when requested.
For bell and spigot dimensions, see page 276,
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Dimensions and Welights of A W.W.A.—N.E.W.W.A.
Standard Bell and Spigot Crosses

e e -
Mominal Diam. Dimeensiona Approx, Weight, Paunds
Inches Class Inches ’

Fun | Branch A 5 1 B 1 Bel £ Bell
44 Fa) c i a4 as 5745 5585

| 0 D 1 36 as 5505 B33
4 14 A i3 8 a5 4505 4475
44 4 B 1 38 FR] ES0RD 4045
8 4 c i3 fl.| a5 G205 045
4 4 ] 3 b1 i SRS GA0s
48 30 A i 43 1% 51908 £065
+H 20 B 6 43 i SR10 5555
*H pLiid C Fli] 43 15 70 5D
48 il B Fl] 43 i E055 1705
& 56 A i e % ST40 5515
4 6 B Fi ) 46 i3 6535 62TS
48 16 c L) +h is TH1S 7510
+H 36 ] 9 L] % oI RETS
e 42 A M 44 is G4RD #2550
4N ] B a3 44 15 1305 TN
48 42 o 32 & as BRO5 T
iH L ] ] 12 44 1% 10150 Rh ]
44 A5 A as 52 1% T30 TOTS
18 14 B as 52 kL] £235 7580
45 48 e is 52 i3 P45 T30
48 15 o a5 51 a3 LE465 11115
54 0 A . 40 kL. 6215 5055
54 b1 B L] &b =L 75 G775
54 i c )] 8 | 3E8 BG5S BIRE
54 0 D L] i ELR 10085 0595
54 b A a0 iH 40 6655 G390
54 4 B o 48 40 7540 7330
] ] c o 4B 40 D80 "HBTS
54 4 D o 48 L 10715 103ES
54 k2 A i3 51 40 105 G330
54 i B i3 51 40 B30 25
54 a0 i i3 51 40 1005 GE40
54 i o i3 il 40 11750 11255
4 £ M L 54 42 THI0 Tas0
54 k1 B is 54 432 G150 EEGO
4 £ C ] a4 42 11115 10720
54 36 D ] 4 42 1304 12545
4 42 A i a7 41 s &513
54 42 B in 57 41 1oa7TS rro
54 42 c 1a 57 41 12xnd 11860

Drimensions in nche.

Large diameter crosses furmizhed with ribe when reguested.

For beil nod apigot dimensions, see page 176,
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Dimensions and Welghts of AW.W.A.—N.EW.W.A.
Standard Bell and Spigot Crosses

Mominal Diam., ‘ Dimensons || Appeos, Weight, Pounds
Inches Class || Inches | -
4
Run | Branch | A 8 B | 3Ba | aBa

54 a2 o m 17 4 14345 13850
54 a8 A | o &0 45 10030 wreh
54 a8 B || a2 &0 45 11450 11155
54 a8 c || 4 &0 45 13950 13550
54 a8 D 41 &0 45 16290 15795
54 54 A 45 63 45 11155 10885
54 54 B | 45 i3 45 12650 12560
54 54 c 43 63 45 15735 15315
34 54 b | 4 83 45 18465 17970
&0 20 A || = 46 42 7130 6585
60 20 B 2% P 42 R34S 7940
&0 20 e 2% e 42 10145 w35
&0 20 D a% 46 42 11890 11300
&0 24 A 30 48 44 7515 7350
&0 24 B[ a0 48 44 BR7D R480
&0 24 e A 48 44 10770 10250
&0 24 D || s 4R 44 12500 120600
&0 30 A 13 51 44 RIS 7955
&0 a0 B 33 51 44 0650 g235
&0 30 e 13 51 44 11585 11100
&0 30 D 13 51 44 13735 13145
&0 38 A 18 54 44 B850 BE15
&0 3% B | 3 54 44 10530 10120
&0 35 e 16 54 44 12610 12130
&0 36 D | 36 54 44 14035 14340
&0 41 A a5 57 48 10065 oeE00
&0 a1 B 19 57 48 11835 11415
&0 a2 c a9 57 48 14335 13755
&0 a1 D 15 57 48 16815 16220
&0 P A a1 &0 +8 11075 16810
&0 a8 B 41 0 48 12035 12530
&0 43 e a7 &0 4B 15595 15110
&0 4% o 41 60 48 18375 17785
&0 54 A as 63 48 12190 11930
&0 54 B as &3 48 14335 13915
&0 54 C a3 83 48 17330 16840
&0 54 D as &3 48 20530 19025
&0 &0 A a% &6 48 13310 17945
&0 &0 B a% 85 48 15630 15220
0 &0 = 4% 66 48 18415 18335

60 &0 Dl s 66 48 I 1aan0 HRS__

Dimnenaiens in {nches,
Large ciameter crosscs Nurmdshed with ribs when requested.
Far bell and apigat dimenson, see page 176,
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Dimensions and Welghts of AW.W.A.—N.EW.W.A.
Standard Bell and Spigot Reducers

Gize

._
=
H

o - - R

EOEDEOEOEQEOOUOTOOHOooO

Bell | Loasge | Small | Epigoi] el Es

v E:u Iu.:“ﬁ. :ﬂm: 'u,f,.-e' n‘:u ekl | E!:l:}

B! M.5) 308 H.5| M | 70 55 55
18| 0.5 | 300 30.5| 34 110 Q5 B3
1B | 26.0( 300 3.0 34 125 ({=H FEi11]
18| 00| 3000 ) 300 34 155 135 120
18 | 26.0 | 3000 30.0 34 1R 155 145
18| 26.0 | 3040 i Ho 34 185 1] 145
18| 26,0| 3040} 3.0 34 210 (£=01] 170
18 20| 300 30, 34 243 200 05
18 | 260 300, 30| M4 F 3 F ik 175
18 | 26,0 J30J0 . LTI 250 235 208 |
18 | 36.0 | 300} Hl-.l}l H 280 45 230 |
18 | 260 | 2.0 MO 34 L E 135 174
M| 180 :I-i.{l| 3.0 3B Farl ] 250 2720
| 180 320 H.I:ll 34 [12] 280 253 |
o | 180 3200 32o| 36 ans 1370 250 |
20| s&0| 3z.0] 320| 36| 2aa 05 288 |
| 3m0 330 320 24 345 aps 250 |
0 | %0 30| 320 36 asa 240 325
20 | 20| 32.0| 3ro| 36 a55 335 330
0 | M0 33.0| 320| 36 410 3T 365
0| B0 | 32.0 | 20| 6 3 205 245 |
M| AL 310 | 3.0 | 36 45 ELIL 190
| FR.O| 32.0| 320 36 355 Rl 80

- P e w,
SHESESEESTeazk i

225
TE0
250
250
85
280
EFy
220
265
250

Drimnensicns 0 inches,
For bell and spiget dimensions, sce page 176,
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Dimensions and Weights of AW.W.A.—N.E.W.W.A,

Standard Bell and Spiget Reducers

= —— —
Laying Length (L) Weight
T ol i b il B
Size Clasa ¥ | B | Bell | Bell |Bpigw| el Beld Bell | Bpigot
L6z 8 D g0 | 2800 3320| 320 38 400 aro| 3as|  9%0
16x10 B 20 | 280 30| 30 38 s | aso| 30| 280
16x10 D 90 | 280 320 ( 320 38 a0 | 400| 365] a3
16212 B 20 | 280 30| 320 35 435 | 3ms| as0| A0
16x13 D 90 | 280 32.0( 330 38 485 | a3s| 408 380
I6ixl4 B g0 | @m0 32.0| 3z0) 36| #as| 3mo| Av0| M
hixl4 D g0 | a0 | 32.06| 320 A& | 535  4m0| 480 408
1B §| B 20| ol 320 320 35| 400| 365 ms| am
18z 3 o o0 | 2B.0) 33.0| 320 A& | 480 430| av0| 338
18x10 B o0 | 2a.0 | 3%0| 330 38 4ap| a3es| 3ss| 310
LAx10 D a0 | 2800 310 3300 36 500 | 460 |  4b0|  A70
18x12 B a0 | zm0 | 3ta| 330 38 g0 | 430 398 348
1Bx1Z D 0 | 280 30| 320 38 545 | 495 | 4s0| 408
1Rx14 B 90 | 2E0 | 3%a| 30 38 dpa| 488 | 408|350
18x14 o 0 | 2m.0) A% | 3340 386 505 | 5S40 %05 450
1Bx1E B a0 | 2e0| 30| 320 38 sqm|  4TO| aRs| 388
18216 D 0 | 2t0| aro| 3z0) 38 oo | sES | S|  4ms
20x10 B 6 | 340 380 | 380 42 545| 508 | 445 408
20x10 D 2% | 30| 30| R0 42 60| &0 | 335|485
2012 B 2% | A4 3&0| 380 42 595 | 543 | 485|450
20%12 D 26 | 34.0| 380| 8.0 42 oo |  &e%|  ATS| 535
L4 B 26 | A0 380 | 380 42 608 | S50 | S05] 458
2014 o o6 | 340| amm| 380 42 y50| &0 | B38| S0
20x16 B 26 | 34.0| 380| 380 42 oan | sa0 | 565 450
20218 o o6 | »i0| 3s0| 180 42 gis| 7s0( THO| 530
20x18 B 26 | 340 3B0| 3RO 42 715| &%0| &S] 539
20x18 D 96 | 340 3B0| 3RO 42 pos| mos| 7m0 6O
M4 B 96 | @40 ME0| 3o 42| 70| BE5| HaS| 545
T4x14 D | 26| 340 50| 3B0| H! 210 EL5 755 70
24516 B o6 | 340 380 380 42 FBO | 708 635 580
Bex16 o 96 | 34.0| 3g0| 380 43| e8s| G10|  H3S| 755
24x18 B 96 | 34.0| 38.0| 380, 43 | 83| 45| Mo &5
T4x18 o 9% | 340 30| 380 42| poo0| S65|  DOS|  BIS
24270 B 9% | 360 380 3Bo| 42 egs| e8| 7| ETD
24x10 D 9% | 40| 38.0| 380 42| 1,045] 1,080, 99| &5
30x18 A 26 | a3.5| 375 3&0| 41 S| 000 90| 710
30218 B | 36| 338 37.5| 380 42 | 1045 60| B6S| THO
30x18 c 26 | 33.5| 37.5| 38.0| 42 | 1,280 1.160| 1,045| 950
30x18 B | 26| s3s| 37.5| 30| 43 | 1385 1,290 1030 1.040
30x30 | Short AL 26 | 33.5| 57.5| 380, 42 | 1,045) 043  BSS 755
30x20 | Short B| 26 | 33.5| 37.5| 380 42 | 1108) 1,010 30| &30
B0x10 | Short ©] 26 | 335 37.5| 30| 42 | 1340 1,235 1,030( 1,05
30520 | Short B | 26 | 33.5| 37.5| 380 42 | 1.475] 1855 | 1,220| 1,405

Dameenstons in inches.

Foe bell and spégot dimensions, see page 178,
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Dimensions and Weights of A.W.W.A.—N.EW.W.A,

Standard Bell and Spigot Reducers

|——m—=————— —_—
Laying Lenmgth (L Weight
|

% |er | B e T | e
Sizge | Closs | V | mell | Bell | Bell [Bpiget| Bell Bell Ml | Sglaot
i) | Lomg A | &6 | 73.5 | 77.8| 780 m2 1.755 | 1,660 | 1,565 | 1,465
i) | Lomg B| 66| 73.8| F7.5| T80 | &2 | 1885 1,790 1,710 1,610
i) | Lomg ©| 66| 73.5| 77.5| TA.0( &F | 3295 | 3,080 2,085 1870
0wl | Lomg | &6 | 735 | F7.5| TR0 B | 25100 33957 2,255 2,140
Awd4 | Bhort A | 0| 335 | 375 | 380 | 4% | LATO| 145 9I5|  BSS
dxd4 | Bhort B| 36| 3385 | 378 | 380 4% | 1,250 1,000 1,055 @30
dwd4 | Bhort ©| 6| 335 3IT.8| 380 4% | 1.510) 1,360 1.3500) 1,150
Jiwdd | Bhort D | 6| 338 | 37.5| 380 | 4% | 1645 10495 1300 1,340
dxdd | Lomg A | 66| 738 F7.5| 780 B | 1975 1.4850) 1,785 | 1.660
it | Lomg B| 66| 73.5| 77.5| 7820 &% | p010) 1,985 i 1,835 1,810
Mxd4 | Lomg ©| 66| 735 77.5| 780 &3 | 2,505 | 2,445| 2,300 2,23%
Jixd4 |Lomg D | 66 | 735 77.5| 78.0| B2 | 2,820 | 2,665 2,565 2,410
x20 | Bhort & | 32| 395 435 | 440 48 | §.FA0 | 1,380| 1,135 1,040
36020 | Shoct B | 32 | 395 435 | 4400 48 | 0,530 1,430 1,145 1,145
ud | Short ©| 31| 39.5 | 43.5) 440 | 48 | 18480 ) 1,735 1,510 | 1,405
36220 | Short Dv | 33 | 395 435 | 440 48 | B035 | 1,930 14670 1.55%
36220 | Long & | 66| 735 77.8%) %80 82 | 2,005 2,005 1,860 | 1,765
3620 | Long B| 66| 73.8| 77.5| 7400 &P | 2335 2,330 245 1,045
3x0 | Long C| 66| 73.5| 77.8| 78.0| &2 | 2,820 | 2,705 2,500 2,384
3620 | Long D | 66 | 73.8| 77.5| va.0) &R | 5030 3005 2,755 2,640
Iz | Bhort A | 51| 30.5| £43.5| 440 | 48 | 1530 ) [400) 1,350 i 1,15%
x4 | Shoct B| 31 | 30.5) 43.8| 440 48 ) 1675 ( 1,550 1300 1,264
36zM4 | Shoct C| 31| 39.5 | 43.5| 44.0 | 48 | 2040 | 1885 1,715) 1,565
Bhald | Short Dy | B2 [ 395 £3.5 | a44.0| 48 | 3,235 | T,085| 1,875 1,720
3624 | Lomg A| 66| 73.5| 77.%| TA.0| &R | 2335 | 2,300 2,000 1.p6%
35z | Long B} 66 E 73.5| 77.%| 7A.0| m | 2560 2435 2,075 2,158
36234 | Long C| 66| 73.5| 77.5| 78.0) =2 | 5,135 2985 2,815 I.64%
36224 | Long D | 66 | 73.5| 77.5| 74.0| B3 | 5440 3,090 3,080 2,030
36230 | Shost A | 31| 30.0| 43.5] 43.5| 48 | 1,690 1,500 1,450 1,355
36x30 | Shoet B 31 | 3.0 43.5| 45.5| 48 | 1930 | 1,755 1,645 1470
FGx30 | Skosrt l:! 31§ 30.0| 43.5) 435 48 | 2,265 ) I055] 1045 1,735
36x30 | ShertTd | 32 | 30.0| 43.5| 435 48 | 2630 | 2,375 2.065) B0010
3630 | Leng A | 64| 730 775| 77.8| Eb | 2.575| 2,380 3,330 2,040
36x30 | Lomg B | 64 | 73,0 | 77.8| 77.5| m@ | 2960 2,985| 1.680| 32,500
3x3) | Leng ©| 66| 73,0 77.5| 77.5| =3 | %445 | 3275] 3,065 XAs8
36530 | Leng D) 66| 73.0| 775 775 =2 | 40040 | 3,790 | 3680 3425
42220 | Sheet A| 32| 30.0| 43.0| 44.0) 48 | 1,695 1,575| 1,335 1,235
4ix3) | Shest B 37| 30.0 43.0| 44.0| 48 | 1825 | 1,735 RAT0| 1 ATS
#2x0 | Bhort © | 33| 30.0| 43.0] 44.0) 48 | 2235 | 31301 1815 1,000
#2x30 | Short | 33 | 30.0 | 43.0| 440 48 | 485 2,370 2005 1,500
4x30 | Lomg A | 66| 73.0| 7.0 V8.0 B2 | 2,580 24301 1,090 | 1,095
4ix20 | Long B| 661 7.0 77.0| 780 B2 | 2,795 2,675 2,430 23,335
43230 | Long ©| 66| 73.0| 77| 7RO B2 | 3415 300 15090 1,875
42x20 | Long IDv| 66 | T30 TT.O0| TR.0| B2 A,785 | 3670 3,005 3,190
42c24 | Short A | 32| 3u0.0| 43.0| 44.0| 48 | 1,820 1,605 1,480 | 1,355

 ——— iy

For bell and spiget dimensions, see page 276,
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Dimensions and Weights of A W.W.A—N.EW.W.A,

Standard Bell and Spigot Reducers

Laying Length | '-l Weight
. | f ' |
I:]I Bm-l'-l-l H-IHI ﬂ;.-"- Lﬂ.I ?:‘:ﬂ Hplgat
Gist | Class | Vv | oen | Bedl | Bed [Splper| Ben | mei | Bad

49234 | Bhere B8] 32 | 30.0| 430 450 48 1075 EB50( 1,620 | 1,495
42x34 | Share © 5 32 | 9.0 ) 43.0| 440 | 44 3,440 | 3,290 | I015| 1,845
42x34 | Shore D | 32 | 0.0 3.0 440 48 g 2600 | 3540 200 1,00
42224 | Long A 66 | T30 TR0 TEO| &2 ] 2770 645 | 1430 ) 1305
42534 | Long B, 66 | T3.0) 7.0 TR0 | &F | 3020 3,805 1,665 2,540
42:24 | Long | 66 | T5.0| TR0 TEO | ER | 3745 3580 A3M | 3170
42x2% | Long | 66 | T30 TR0 TEO | &R | 4,035 3975 | 645 3495
43x30 | Shert Al 32 | 35| 43.0| 435 48 150 | 1,800 | 1,680 1360
Aix30 | Bhort B| 32 | 385 &45.0 | 43.5) 48 | 2.REG | 2,064 | 1.BE5 ] 1,705
43530 | Bheet O &3 | 285 450 ) 4315 48 | 34670 2465 2,230 2040
41x30 | BhootDy| 3% | 385 430 | £3.5) 48 | 3,005 2840 | 2,615 2260
42x3) | Long A| &4 | 725 7.0 PRE| B2 | 3008 2,000 24078 2480
4330 | Long B| &6 | 725, 70| 7.5 82 .3.,-!-351 3,285 | 3080 | 2,505
42x30 | Leng O | &6 | 725 7740 FREL B2 | 4008} 3.A96) 3080 | 3473
a1ed0 | Long D | &6 | 72.5| 770 71.8| 82 | 4,750 4405 4,270 4,015
A% | Shoct A | 33| 38,5 430 43.5| 48 | 2.240| 1.995! 1,900 1,858
AZx36 | Bhort B | 33 | 385| 430 43.5| 48 | 2,500 29857 2,215 1,084
A2x3G | Shoet O | 23 | 385| 430 43.5| 48 | 3,000 2,740 34635 2.305
4336 | Short D | 32 | 385| 430 43.5| 48 | 3,540 3,180 3060 | 2,700
42x30 | Long A | &6 | 725 T7O| 7.5 82 3.4':"]1 3,155 3,000 ) 3.8
42x30 | Leog B | &6 ( 73S| 770 7I.5( B2 | 3.025| 3640 3,570 3,288
47x36 | Leng ©) &6 | 25| T70| 7.5 B2 | 4,500 £370( 4,270 3,045
42x3G | Leag D| &6 | T35 77O TR B2 3,445 5080| 4960 | 4,600
48x30 | Shoet A | &6 | 25| 70| TRS| B2 3,525 3.335) 3,135 2,035
a45x30 | Shoet B | &6 | 75| A0 TRS| B2 | 3,90 FB15| 3540 | 3380
43x30 | Shoet C | &6 | 725 PO TRS| B2 4,780 | 4. 570 4,235 | 4,025
48230 | Shoet D | B4 | 23| W07 715 B2 5,530 | 5275 4,800 | 4,635
45230 | Leag A | 132 1385 | 143.0 | 143.5 | 148 | 5870 | S4675| 5470 5,475
4530 | Leng B | 132 [ 1385 | 143.0 [ 143.5 | 048 | 6,675 6,500( 63235 6030
45x30 | Lemg © | 132 [ 1385 | 1450 | 45,5 | 148 | T095 ) F.TES| TAS0| 7,040
48230 | Loag D| 132 | 1385 | 1450 | k43.5 | 148 | 9330 | 8975| #5000 | B335
48x306 | Shoet A | &6 | 7285 TRO| TS| B2 3,930 | 685 E.530| 3,285
A5x36 | Sheet B| &6 | 725 TR0 TIS | B2 | 44950 4.215) 4045 3060
&3x36 | Shoct C| &6 | 72.85| TraO| TS| B2 5,385 ) 5065 4,840 | 4,520
4%x36 | GhectD¥| &6 | 725 Fraol FIS| B2 8,45 ER@0] 5605 | 5,240
A8x306 | Leng A | 132 | 1385 | 1430 | 143.5 | 148 | 6560 6315| 6,155 8915
48x36 | Long B | 132 | 1385 1430 | 143.5 | 148 | v.510 ) 7.2235] 7035 | &,370
48x36 | Leng ©| 132 | 1385 ) 1430 | 0435 | 148 | 9,005 | BO&5| B.460 | 8040
48x36 | Lomg I | 132 [ 1385 1430 | 43,5 | 148 | 10,443 | 10,080 | 9805 | 9440
48x42 | Bhoct A | 66 | TR0 770 TR0 B2 | 4410 4,070 4010 3670
4ixsl Short B| &6 | TIO| V7O 7.0} B2 | 5010 | 4,655 4,500 | 4,305
43udd | Bhort C| &6 | TRO| TFO| 7RO B2 | 5065 | 5,040 | 5,518 5005
48x41 | ShortI¥| 66 | TRO| T7A0| 7T B8R | 7015 6,535 | 63758 5593
4fxd] | Long A | 132 | 1380 1430 143,00 ) 148 | 7350 | 7,000 6,050 @&610
x4l | Lomg B| 1327 [138.0 | 143.0 | 143.0 | 148 | 8,385 | B.030 7.835 | 7,580

Dhimensions i mches,
Faor bell and spigat dimendona, see page 176,
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Dimensions and Weights of A W.W.A.—N.EW.W.A.

Standard Bell and Spiget Reducers

= P T e
Laying Length (L) Weight
|
. ol b e e ol = o Il e
Bize | Class | V | Bell | Bell | Bell |Bpiget] Bell | Bell | Bell | Spiges
4842 | Long C | 133 [ 138.0 | 143.0 | 143.0 | 14& | 10,150 | 9.730 | 0,605 | 9,185
48x42 | Long D | 132 | 128.0 | 143.0 [ 143.0 | 148 | 11,750 | 11,270 | 11,110 | 10,630
54z36 | Bhart A | 66 | 72.0)| 76.5) T7.5( B2 | 4,435 4,100 3.015| 3,680
B4z36 | Bhart B | 66 ( 720| FES| 77.5 | 82 | 5,145 4000 4545 4,260
54x36 | Bhert © | 66 | 720 76.5) T7.5( 82 | 6,205 5885 5,500 5,180
WedG | Bhort D | &6 | 724 V6.5 TS| &3 | 7,370 6,910 6430 6085
F4xd6 | Long A | 132 | 1380 0 §42.5 | 143.5 | 148 | 7375 | 7,030 ) 6865 6620
Hxdf | Lomg B | 133 | 1360 [ 143.5 | 143,35 | 148 | 8,550| &365 ) 7,930 T.665
S4xd6 | Long C | 133 | 1380 | 142.5 | 143.5 | 148 | 10345 | 10,025 | 9,640 | 9,320
Siudh | Lomg D) 132 | 1380 | 142.5 | 143.5 | 148 | 12,140 | 11,775 | 11,3340 | 10955
Sdx4d | Bhoet A | o8 | ?L5| P65 TR0 BR | 4915 4,585 4.415) 4075
Sdxdld | Bhort B| o6 TI5| W65 | TR0 | B2 | 675 3,315 | 5,073 4,720
Sdxdd | Bhoet C| 46 ( FIE( TS TR0 B2 | 6000 6,480 | 6,200 5375
Sdndd | Bhoet D | 66 | 15| TEE) FR.0| B2 | 80| T.500) 72350 &.770
544l | Loag A | 132 | 21375 141-55 143.0 | 148 | 8,190 ¥.850| 7,605 7533
Sdxd? | Loag B | 132 | 137.5| 142.5 | 143.0 | 143 | 0455 | 5,000 | 8855 g500
S4add | Long C | 132 | 137.5 | 142.5 | 143.0 | 148 | 11,535 | 11,110 | 10,830 | 10,405
S4xél | Loag D | 132 | 137.5 | 142.5 | 143.0 | 142 | 13,500 | 13,015 | 12,675 | 12,195
544l | Blort A | 66 | TLS| 765 TI.0| BZ | 5500 5000 4085 4,585
54z48 | Short B | 66 | 71.5| 765 | 7.0 B | 6.290| S5.E3%| 5600 5,340
Sdxdl | Ghewt C| 65 ) T1.5| W6 | 7.0 B2 | TA55| TAL0| 6,050 | 6405
Sdxdd | Bhoct D | 66 | 715 7ES5| TI.0| BE | 8933 B300| 8,115 TATS
448 | Lemg A ) 133 | 137.5( 1435 [43.0 | 148 | 9,180 | 5780 8665 &365
S48 | Lesig B 137 [137.5 | 1425 | 143.0 | 148 | 10,405 | 10,040 | 0805 | 9440
S4x48 | Lemg © | 132 (1375 143.5 § 143.0 | 145 | 12,800 | 13,155 { §2.005 | 11 350
=48 | Long D) 133 | 137.5 | 1423.5 ) 143.0 | 143 | 14,940 | 14,300 | §4,130 | 13 480
GOx36 | Bhort Al 65 | FRO| TES5| T7.5| BE | 4,885 | 4,540 4,255 4,010
GOx3G | Bhost B | 66 | 730 | T65] 7.5 | B | 5,740 | 5,455 5065 4,780
G0x36 | Bhort C| 65 | T2O| T6.5 ) TT.5| B | 6885 ) 6,565 6,060 | 5735
G0xdd | Short D | 66 [ FRO| TS| TR BR | B33 | T0T0) 7160 6,500
GOx36 | Long A | 132 | 1380 | 142.5 ) 143.5 | 148 | 8085 | T840 74558 7210
Gixih | Long B | 132 | 1380 | 142.5 | 143.5 | 148 | 9,555 | 9200 5880 | 3595
Glxdfh | Long O 133 | 1380 | 142.5 | 143.5 | 148 | 10460 | 11,040 | 10,633 | 10,315
6036 | Long D¥ ) 132 | 1380 ) 142.5 | 143.5 | 148 | 15,560 | 13,300 | §2,.500 | 12,225
G0x4} | Bhort A | 66 | V1.5 F6.5) Frao| ER | 5380 4,040 4750 44100
x4l | Bhort B | 66 | ¥1.5) 74.5) V.0 23 | 6,280 | 3,935 5610 5255
60x42 | Short C | 66 | 715 76.5| 7.0 B2 | 7.600| 7.75| 6770 6,350
Gixdd | Bhore D | 66 | 71.5| 7o.83| 770 B2 | 8955 8475 T080 | 7,500
G0x42 | Lomg A | 132 | 137.5 | 142.5 | 143.0 | 148 | 8,015 | B,575| 8,285 | 7,045
G0x42 | Lomg B | 132 | 137.5 | 142.5 | 143.0 | 148 | 10,488 | 10,135 | 9,815 | 0,460
6042 | Long C | 132 | 137.5 | 142.5 | 143.0 | 148 | 12,680 | 13,260 | 11,855 | 11,435
Gixd2 | Loag D | 132 1137.5 | 142.5 | 143.0 | 148 | 14,960 | 14,480 | 13,000 13,500
G0x48 | Shoet A | 66| 71.5| 76,5| T7.0 | &2 | 5,965 | 5,565 5335 4,955
GOxdd | Bhoet B | 06 | 71.5| 765 T7.0( &2 | 6,015 6460 6040 5,785
GO0x48 | Short C| 06 | 71.5| 76.5| 77.0| &2 | B365| T.2M | 7.540| 6595

Dieneraions in inchies,
For el and spiget dimensions, see page 276,



302 Handbook of Cast Iron Pipe

Dimensions and Weights of A W.W.A.—N.EW.W.A,
Standard Bell and Spigot Reducers

Laying Length (L) Weight

ol ik - Bl Ak e
Bire Class W Beil | Tell | DO |Spiges| Dell Elell el | Spipot
Gx48 | Short I¥| 66| TI.5| T6.5| 77.0) B2 | 9840 9,200 | 8865 | B,I¥0
Eix48 | Long A | 153 | 137.5 | 043.5 | 143.0 | 148 | 9935 | 5,535 | 9,205 | &29%5
60x48 | Long B| 153 13-:|'.51 B142.5 | 143.0 | 148 | 10,555 | 11,100 | 10,880 | 10,430
Gix4® | Long © | 133 | 137.5 | 143.5 | 143.0 | 148 | 13,975 | 13,430 | 13,150 | 13,605
Gix48 | Long Dv | 133 | 137.5 | 142.5 | 143.0 | 148 | 18440 | 15,800 | 13,470 | 14,530
SixS4 | Short A | 66 | TI.0) 6.5 TA.5| B | 6,515 | 6,005 55851 5370
S0x%4 | Short B| &6 | T1.0| T8 TE.5 | B2 | 715 70020 | 6,945 6348
G4 | Bhort C| 66| 71.0| 765 To.5| 82 | 9065 | B.560| 2435 7,730
G0xS4 | Short D | &6 | 710 TES | TE.5 | E2 | 10,970 | 10,150 | 10,000 ( 9,150
GoxS4 | Lemg A | 132 | 137.0 | 142.5 | 142.5 | 148 | 10,225 | 10,315 | 10,195 | 0,688
B0x%4 | Leng B | 137 | 137.0 | 1425 142.5 | 148 | 12,710 | 12,110 | 12,035 | 11,448
Gox54 | Lemg | 132 | 137.0 | 142.5 | 142.5 | 148 | 15,475 | 14,770 | 14,545 | 13,040

137.00| 142.5 | 142.5 | 148 | 18,345 | 17,525 | 17,375 | 16,550
e B ~e e B AT AL

P

For bell and apigot dimenuions, s page 276,
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T

an3

Dimensions and Weights of AW.W.A.—N.E.W.W.A.
Solid Sleeves

_=I _.': E—
Hom'l %F-h:-r. Hom’l ﬁg-prﬂ.
DHam, | Clas | D L T eight | Ham, | Cles | D L T ‘tight
Enchew | | T ] Pounds
3 | D |[s78 10 | ss| 35 | 36 | A [se00 15 | 135 aw
3 | D |47 15 | &5 S0 | 36 [ B [39.40 15 | 140 920
4 | D |58M 10 | 65 45 | 36 | € [39.80 15 | 1.60( 1055
4 | D |58 15 | 65 65 | 36 | D M09 15 | 1.80| 1195
6 | D |790 10 | .oy 65 | 36 | A [30.00 M | 135 WIS
6 | D | 790 15 | .0 90 | 36 | B (3940 M | 140 1340
8 | D 12 36 | C (39800 24+ | 1.60| 1540
s | b} 15 36 | D (0. 34 | 1.8 1750
W | D 12 41 | A [45.30/ 15 | 140/ 1050
m| o 18 41 | B (45500 15 | 150 1140
17 | D 14 41 | C (46200 15 | 1.75 1340
12 | b 18 41 | D [#6.70| 15 | 1.95 1530
M | B 15 41 | A 4530 24 | 140/ 1530
" | B 18 41 | B (45600 34 | 1,50 1660
4 | D 15 41 | C [45.200 24 |1.75 1960
4 | D 18 41 | D [46.70/ 4 | 1.95 2230
16 | B 15 46 | A |s160| 15 | 1.50| 1380
16 | B 24 48 | B [51.90( 15 | 1.65 1435
15 | D 15 46 | C |[s2.50( 15 | 1.95 1710
1 | D 24 4 | D [s3.a00 15 | 230 1950
18 | B 15 48 | A [s1.o0f 2¢ | 1.50| 1885
18 B b L] 48 B 5190 24 1.65) 2080
18 | D 15 48 | C [s2.50( 24 | 1.95 2400
1 | D 24 48 | D [s3.10( 2¢ | 2.70| 2845
0 | B 14 54 | A [57.700 15 | 1.50| 1580
0 | B 24 54 | B [s8.200 15 | 1.80 1800
k1] D 13 54 G |5S.8 15 T.05) 2115
0 | D 54 | D [59.50( 15 | 2.45| 2410
4 | B 54 | A [57.700 24 | 1.60| 2280
M | B 54 | B [s8.200 34 | 1.20| 2508
14 | D 54 | C [ss90| 24 | 2.15 3080
9 D 54 0O 5950 T4 245 35315
30 A 60 A |63.50 B5 1.70 18543
Al B &l B |64.50 15 100 3075
wm | C 6 | C 65300 15 | 2.35] 1455
n | D 60 | D (6590 15 | 2.60| 2850
A A &0 A 350 M4 1.70f DETO
| B 60 | B 6450 24 | 1.90 3000
w | C 60 | C 65300 24 | 235 3570
a | D 6 | D j65.900 24 | 2.60, 4150
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Dimensions and Weights—5tandard 5plit Sleeve

SPLIT BLEEVE

Dicngaiiond in Inches

Weight
Sizc Clazi Patiwda
] T L.
1 ] 4.7 A 15 B
K o 580 B 1% 100
i o | 7.0 .ra 15 130
A o 10.14 I8 1% 185
10 o 12.20 B | 18 145
12 o 1430 a5 1% a5
14 B 16.20 | B 1% 310
14 ¥} 16,50 S0 18 A58
16 0 igs0 | S0 | 24 | a10
16 (¥ 1850 .00 | Pl | 475
14 B .40 R 24 am5
18 (] 2100 1.0% i 6E5
0 1] | 2xro | 1ba | @4 | 648
0 (] X010 1.1% i4 [ 0]
24 B 26,50 | 1.8 14 EX0
T4 D 1.25%

| AT 40 i4 . 1080

Sleeves will be furmished nssembled with switable gosket, teel bolts and nuts.
Weights include weights of bolts, nuts and gaskets.
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Dimensions and Weights of AW.W.A-N.EW.W.A.
Standard Bell and Spigot Offsets

Hlag Cluny T I e
a o AR 7 5 0
a 5] B 30 13 ]
1 (&) AN kL] 1] B
4 o 53 17 i B
¥ o 51 L] 13 B
| o 5 38 ik 1ib
] o 55 TR §30
] o 1 M 13 [
] o 1 i ik iTH
n o 0 ™ B 180
] ] i ] 15 ien
] o i i1 ik 160
in o BB TR 145
W | Db T a4 H 10
i o G ] H 165
11 o 15 4 5 150
] v] ) ] H i
] o 15 55 ik 550
T B 58 a8 E 175
14 B 56 ] iz Ath
14 B o 5% ik 5BD
T B A1 as " P
i 7] 1 Fr] i 5&0
i | b T P 18 Hia
- M | B K T Il Fre
1% B o @ | iz 0
1.3 B e ] g 1B g
m | B | M a8 8 578
1% ] -1 40 ir i
148 o ] 5H LE ans




306 Handbook of Cost Iron Pipe

Dimensions and Weights of A.W.W.A.-N.EW.W.A.
S5tandard Type 2 Bell & Spigot WYE Branches

Bige | Dnensions—Ieches Weight—Pounds
—_ | Clam
Run | Beanch | i - B Al Bell | B-5-B
|

| | i} 050 10.50 7.00 05 A0

4 4 o 1050 11.50 750 125 110

& 4 o 1308 13.00 000 185 160

& [ o 13.00 13.00 .00 200 175

] 4 s 16,00 14.00 1000 270 235

] & D 1600 14.00 10,00 25 255

B 8 o 1.0 14.08 1000 o 275
10 [ s} 18.50 15.50 11.50 300 255
10 8 D 1850 15.50 11.50 4320 R0
10 10 D 18.50 15.50 1150 445 400
12 a o 21.50 15.50 11.50 515 470
12 8 i) 21.50 15.50 11.50 545 =00
12 10 D 21.50 15.50 11.50 570 525
12 12 i) 21.50 15.50 11.50 505 111
14 [ B 24.00 1600 12.00 L] 535
i4 i D 24.00 16,00 12000 &70 B15
14 ] B 24.00 16.00 12.00 a10 555
14 ] 5] 24.00 1800 1200 o0 45
14 10 B 24.00 1800 12.00 &40 200
14 10 ] 24.00 1600 1200 730 B7S
14 12 B 24.00 1600 1200 &75 (]
14 iz D 24.00 18.00 1200 TS 7i0
14 14 I B 24.00 18,00 13.00 &80 (1
14 4 ] 2400 18.00 12.00 200 TED
16 & B 31.00 17.%0 13.50 200 B30
16 ] ] 31.00 17.50 13.520 1070 o1
16 jils} B 31.00 17.50 13.%0 935 | LT
16 10 D A1.00 1750 13.50 1110 1035
16 12 B 31.00 17.50 13.20 980 s
16 12 ] o0 | 1T.ED 13.50 1185 | 1080
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Dimensions and Welights of AW. W.A-N.EW.W.A,
Standard Type 2 Bell & Spigot WYE Branches

Bize Dimensionn—Inches Wieaght-—Paounds
|

Fun | Branch A 5 B All Bell | B-5-B
16 14 B 31.00 17.50 1550 51 ] L]
16 14 o 3100 17.50 13.50 1305 1150
16 18 B 31.00 17.50 15.50 1640 1]
16 16 o 3100 17.50 15,50 185 1305
18 10 B 34.00 18,00 14.00 1150 1065
18 bil] D 3400 18,00 14,00 1400 130
18 12 B 34.00 18,08 1400 1195 IR RL]
1B iz o 3400 18,08 1400y 1445 1355
18 14 B 3400 18,00 14,00 1305 1120
18 14 o 3400 18,00 14,00 1500 1415
18 16 B 34.00 18,00 14,000 HE ] 1185
18 16 s 34.00 18,00 14,00 I 585 1495
18 is B 34.00 18,00 14.00 ix05 1k25
18 15 o 34.00 18,00 14.00 1655 1565
20 12 B 3T.00 18.75 14.75 1455 1%55
0 12 ] 3700 1B.75 14.75 1770 IS50
20 4 B 370 18.75 14.75 1465 1565
0 14 bl 3700 18.75 14.75 1830 1715
0 15 B 37000 18.75 14.75 1530 1450
20 16 &} 3700 18.75 14.75 1520 1805
20 18 B 3700 18.75 14.75 1585 1485
Fi] i# (] 37 00 18.75 14.95 1505 1880
1] b B aT.00 18.75 14.75 1630 15350
20 b o AT.00 18.75 14.75 055 1935
24 16 40,00 12.75 B.75

4 18 40,00 1B.75 14.75

2 ] b 40,00 18.75 14.95

29 4 42.00 19.75 15.75

o0 b ] 49,50 1700 12,50

30 4 4550 1700 13.50

A &b 5350 1375 18.25

36 4 5400 19.75 15.25

], 30 56,00 19.75 15.35

A6 6 &0.00 2400 16,50

41 4 5000 16.75 11.73

41 30 53,00 16.75 11.75

41 bt 6600 2100 1606

41 42 &5 00 25158 20,25

%8 ki 800 1400 6,0

&8 k2] T1.00 1800 13,04

+4 42 T4.00 22.1% 17.2%

44 48 7700 260.50 21.50

24" and larger Stes Ao sometimes reinforesd with ks and bolts when necessary.
Conmult the manufacturer for his recommendationa. Weights of thess slres are des
pEmndent upon individanl company reinforcement doegn,
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Dimensions and Weights of A.W.W.A.-N.EEW. W A,

rt.uss ) @

CAPS

Weight
Sl Clam Mo 5 Bo,
H of of | Weighs
Laugs | Withour| With Fika
Eupn | Luga

3 ] 450 1] 10 (RO 555 a 7

4 o LR ] 5 vame 5,50 o i

B a] 405 0 40 it 5.5 L] 4

B o 4,7k 1] &0 e L] | 15
i [ k] 4.7% o f inew &0 3 40
1% o 4.7% i 18a 40 LR 3 o
1+ B ER ] & 135 165 i 0e) ] &
14 el 4.50 L] 152 180 A0 ] &5
18 (1] 5.0 6 1E5 b hi] [R0] X lk
18 a] 5.0 fi 200 b [R5 X o5
1K B 5.00 & 239 130 6.5 ] 11
i o .00 B 283 i) [ 3 13
b B £.08 ] 2EQ a0 0.5 3 185
20 ] 500 ] LD 40 8 k| 155
24 (1] 5.2% f 25 440 5,03 L] ars
24 B 538 B 440 450 &5 & AT
30 & B ] i Lo o] B3 & ApF
b1 B 5.TR & 595 & E.0e¥ 4 555
b [+ 5.7 & 545 ] B | 4
30 e ] 5358 ] il T85 B0 L] T35
2 A 6.00 ] BAS w15 B.03 & 58¥
M n 6.0 A ais " §.03 & TES
o = L] 3 ] 1oad &.0 4 91k
3 o L] ] (1] 1180 B0 & 1053
al A 7.00 (FLE ! LE%5 B0 4 o)
ax B 7.00 (kL] 1530 5 /O & ]
a3 [ 1.00 LE45 1675 B0 g 355
LH] o T.00 ] LGRS 1810 0,03 a E550
4B & T.00 a ITEy 18Ls 0.03 L] 1340
4K B .00 a P45 078 LR L] 150%
a6 ] T T14F s 00 4 1805
2K i ) 7.00 peiit 2475 B L] s
54 A 7.40 A3T8 FETE B0 4 1805
54 i ] 730 1555 1799 0.0 g 135
54 =] 7.50 ] 180K 1050 0.08 4 1355
b2 =] T.50 a JHE RRL] 008 4 73R
&0 A 150 8 R0 3045 0.0 q b
&0 B T.50 03 3254 9.0 4 435
&0 4] T7.50 X505 A545 9.0 4 s
il D 7,40 ez | ams | ooe 4 | mws

¢= Basanen A B B cant on ondy when 5o ardered, Tap boss A for 37 WI. pipe. Tap

M
bows B o 1° W, 1. pips.
For lug devanmona sce page 306
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Dimensions and Weights of A W.W.A.—N.EEW.W.A.
Standard Blow-Off Branches with Manhole

Sise | Cluss
x 6| A (21|20 350 | 2200 426 | © | 2 (26 | 320 | 4640
30x 6 | B 21 |20 350 | 2380 || 42:16 | D | 21 | 26 | 320 | 5208
3z 0O i Fil 0 | 60 T 48211 A 1 30 | 35.0 4330
0= 6 ] 1 | 10 | IR0 A045 48211 B Il | | 350 4790
Mz 8 A 11 an | 360 1240 48x12 c 1 30 | 35.0 SB5E
Zox 8§ i} a1 n | 26,0 24030 48x11 D Il o | 350 GaEs
3w B L 1 m | 260 2735 qEL1k A Il 30 | 35.0 4348
Stx 8 | D (21 (20 | 260 | 3060 || amxis | B | 10 | 30 | 50 | 4798
30x17 | A |21 |20 | 250 | 2285 || emx16 | © | 1 [ 30 | 3se | s70
30x12 | B |21 |20 | 260 | 2435 || emxi6 | D | 1 | 30 | 350 | 6488
30x12 | € |21 |20 | 280 | 2770 || S4miz | A | 28 [ 38 | ass | 618
S0xi3 | D [ 21 (20 | 280 | 3000 |[ S4wiz | B | 28 | 33 | 3as | 6078
S6x B | A |21 |23 | 390 | 2780 || S4miz | © |28 | 23 | ass | Bane
36x 8 | B |21 |23 | 200 | 3110 || S4xi2 | D | 38 | 35 | 385 | oess
S6x B | C |21 |2y | 290 | 3888 |[ Sax16 | A |28 | 33 | 385 | 6180
36x 8 | D | 21|23 | 290 | 4005 || S4x16 | B | 28 | 33 | 38.5 | 6988
S6x12 | A |21 (33 | 290 | 2805 || S4xl6 | © | 38 | 33 | 345 | B4IS
3613 | B |21 |23 | 290 | 3145 || S4xi6 | D | 38 | 33 | 385 | o735
36x13 | € |21 | 2% | 290 | 3500 || soxiz | A | 3B | 36 | 420 | 7065
36x03 | D |21 (23 | 290 | 4035 | soxiz | B | I8 | 36 | 42.0 | 8145
42x13 | A |21 | 26 | 320 | 358 || soxi2 | © | 28 | 36 | 420 | o7s
41203 | B [ 21 | 26 | 32.0 | 3000 || 60xiZ | D | 28 | 36 | 42.0 | 11400
42313 | € |21 | 36 | 320 | 4570 || Soxi6 | A | 28 [ 36 | 420 | 7085
4313 | D |21 | 26| 320 | 5170 | s0xi6 | B | 28 | 36 | 42.0 | 8145
42216 | A |21 | 26 | 320 | 3555 || 60x16 | C | 26 | 36 | 42.0 | o770
42x16 | B | 31 | 26 | 320 | 3910 || 60mi6 | D | 28 | 36 | 42.0 | 11445

For dimensions and drifling of Aanges, ses page 345,
For belll dimensions, s page 274.
Above weights include welghts of biank flange, steel bolts, nuts and gasket which

equal 199§,

Manholes nre regubarly fumished with 31° blaak Aaage, bolts, nuts and goaket,
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T

Dimensions and Weights of A.W.W.A.—N.EW.W.A.
Standard Manhole Pipe
(Bell-Bell & Flg. Tee)

30 A i1 15 2455
30 B n L 1330
i c n 5 550
0 o n 15 1990
35 A 1 an 2675
35 B 11 i 3025
36 [ 1 an 3485
a6 | O 21 w 1535
a1 A 21 ax 3400
41 B 21 ax AT58
11 c 2 az 4470
41 D 1 3 S75
48 A 21 35 4185
48 B i 35 4655
448 c il 35 540
48 D i 35 63D
34 A 8 48,3 505
4 B a8 38,5 i35
i4 c 8 38.5 A155
54 D 8 385 T
G A 8 41 GO0
&0 B =8 42 BOS
&0 c 28 41 il
60 D R &1 11310

HOTE ;—Above welghts inclade the weights of blank flange,
steel bolts, muts and geaket which egunl 205 8,
Dimenstons im inekhes,
For dimensons and drilling of Aanges, seo page 345,
For bell dimensions, see page 376,
Manholes are regularly fumished with 20 blank Aange,
bolts, naots and gasket.
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an

Dimensions and Weights of AW.W.A—N.EW.W.A.
Standard Blow-Off Branches

|
Slze Class | A | B Weight Sieze Class, A B Weight
|
Ex® o 12 7 225 dix 6 B 12 16 LF ]
Ex4 5] 12 7 230 x 6 [ &) 12 16 1155
10xX D 12 B 200 24z B B 12 16 035
10x4 ju 12 B 200 24x B D 12 16 1175
106 D 12 i3 310 3k 6 A 13 20 1325
12x3 o 12 1m0 355 Ak 6 B 13 i 1435
13x4 jn ] 12 1 310 Akx 6 C 13 20 1675
12x6 o 12 1 285 akx & D 13 20 1840
14x4 B 12 11 415 3=z B A 13 11 1345
14x4 u 12 11 480 3z B B 13 (i 1455
14x5 B 12 11 435 3z B L5 13 0 1650
14x6 o 12 11 495 Sz B D 13 20 1850
16x4 B 12 132 510 3012 A 13 20 1385
16 in ) 12 12 05 A0xl2 B 13 20 14%a
166 B 12 12 535 A0x12 G 13 0 i71s
16xh o 12 12 a2 A0x1a o] 13 1] 19=0
18z H 12 13 G0 Ax B A 13 13 1750
18x4 hu 12 13 T30 Abx 8 B 13 3 b1 1]
18x6 B 12 13 615 Afx B i 13 a1 2345
1Al jn ] 12 13 T40 iz B D 13 3 1698
ie ] B 12 14 00 Adxla A 13 13 18040
Iz D 12 14 A70 AEx12 B 13 3 085
Jilwh B 12 14 710 A8x12 c 21 2378
20xh o 12 14 HED Asx1d L o 13 170
i

Damenabons in inches.,
For bell dimensions, see page 1748,
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Dimensions and Weights of AW.W.A.—N.EW.W.A.
Standard Blow-Off Branches

' | ' |
Size | Closa| A | B Welght || Siee Closs | A B | Weight
. 1 . |
I
42xl3 A 13 i L5558 | Sxii A 19 A3 4505
42x13 H 15 i FRED Saxii B 19 k] 5170
42x13 C 15 6 Rty Saxid c 19 ki [t
4ixia D 13 i IE9E Saxii D 19 33 T
42x16 A 13 5 FETE Saxlf A 19 33 4513
4x16 B 15 13 TRTD Hxlb B 19 33 5175
4lx16 C 15 5 ki Sqxlh c 9 K| EE00
4ixlh o 15 5 IRl S4xlh B 19 Ad Tk
48xi2 A 17 I 3 2435 fil=12 A 21 36 540
4812 B 17 an 2RAD Gl 2 B F i 36 30
4Axl3 c 17 k1 Al G2 c i 36 TT40
48x12 L 17 A 5300 Goxl2 o 21 36 P55
48xl6 A 17 3o 1440 G0x16 A 11 36 5555
4f=x16 B 17 a0 1850 [ A B B 21 36 B0
48z 16 L= 17 3o 4660 O0=lh c 11 36 7795
A3=16 I 17 50 5335 Gixlh o 21 - | WLES

Disneeaicns {0 inche,

For bell dimenssana, soc page 376,
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Standard Lugs for Pipe and Fittings,
AW.W.A.-N.EW.W.A.

T TR T

NOTE: A pair of lugs is placed on the vertical axis of each bell, the athers at equal
distances around circumference., Since there are ooly & lugs on Ritings for slzes 16°
through 36° purchaser should furnish sleetch showing ecatbon of lags.

Lugs o spiget ends of pipe are located, unless otherwise ordered, with face of lag
21" from end of spigot. This dimension varbes for fittings,

Pipe and fittings fumished with lugs only when specifically ardered,

For dimensbons ses page 314,



314 Hondbook of Cost lron Pipe
Standard Lugs for Pipe and Fittings,
AW.W.A.-N.EW.W.A.

Momi- Miem- Drmensions in Inches :ﬂlhl
nal ber ; T

e = Dia. Lengt

Pipe Eed | B |H|T|X| ¥ of | of | Bell |Spigot

Bolt | Bolt | End | End

g8 |AB| 4 |230)400)1.00|0.35(0.63( 1.38 !H.Eﬂ' 30 40
8 |cD| 4 |230|400)|1.00)1.25(10.63( 138 | 3450 320 40
10 |AB | 4 [2.50(4.001.00)1.25(1.63( 1.38 2450 30 40
0 |CD| 4 |[250|400]|1.00|1.35(1.63( 1.38 (3450 30 40
12 |AB| 4 |[250{4.00]1.00)1.25|1.63| 1.38 |34.50| 30 40
12 |cD| 4 |[2.50{4.00|1.00)1.25|1.63| 1,38 |24.50| 30 45
14 |AB| 4 [2.50]4.00]/1.00|1.25(1.63( 1,38 |24.50| 30 40
14 |CD| 4 |[2.50]4.00)|1.00|1.25(1.63) 1,38 |50 30 45
16 |AB | & [2.50]4.00]1.00|1.25(1.63( 1.38 |24.50| 45 65
16 |CD| & [2.50]4.00)1.00|1.25|1.63( 1.38 (2450 45 70
18 | AB | & [2.50]4.00]/1.00|1.25/1.63( 1.38 (1450 50 70
18 |CD| & [2.50]4.00]|1.00)1.25(1.63( 1.38 |34.50| 50 75
3 |AB| & |[250|4.00|1.00)1.25|1.63| 1.38 [24.50| 50 70
W0 (CD| 6 |2.504.00 1.00 125163/ 138 {24.50 50 75
M |AB| & |[2%50|400|1.00)1.25/0.63| 1.38 [:450| 50 75
M |CD| & |[250|400]1.00)1.25|1.63| 1.38 Eﬂ-ﬁﬂ 50 &0
30 | A 6 |3.00)|4.50)|1.501.50 (200 175 fasso| 75 | 115
W | B 6 |3.00)4.50)1.50 150200 175 (2550 75 @ 115
30 | ¢ 6 |3.00)4.50)|1.501.50(2.00( 175 fas50| B0 | 135
3 | D 6 |3.00)|4.50)|1.50(1.50 (200 175 (2550 &5 | 135
3% | A 6 |3.00]4.50)|1.501.50 (200 175 (235,50 &0 | 120
3 | B 6 |2.00)|4.50|1.50 150 (2.00( 175 (2550 &0 | 130
36 | C & |3.00)|4.50)|1.50 150 [2.00( 175 |35.58 &5 | 135
3 | D 6 |3.00)|4.50|1.50 (150 (2.00( 175 (3550 &5 | 145
42 | A 8 |3.00)500|1.501.50 2,00 1.75 (2550 120 | 185
42 | B 8 |2.00)5.00)1.501.50 (2.00( 1.75 j25.50| 125 | 190
42 C 8 |3.00)|500)1.501.50 [ 2.00( 195 (3550 130 | 308
2 | D 8 |2.00)|5.00)|1.50 150200 175 (2550 135 | 230
8 | A & |2.00)|5.00)|1.501.50(2.00( 1.75 (3550 125 | 190
4 | B 8 |2.00)|5.00)1.50|1.50 (200 175 (3550 130 | 200
48 | C 8 (3.00 500|150 1.50|2.00| 1.75 |25.50| 135 | 1m0
48 | D 8 |3.00)8.00)1.50 150 [2.00( 1.95 (2550 140 | 235
54 | A 8 |3.00|550(1.50(0.50 (200 1.75 }3550| 0 | ms
54 | B 8 |3.00)5.50)|1.50 150|200 175 [25.50 | 145 | 130
s | € 8 |3.00)|550)|1.50|1.50(2.00( 1.75 |35.50 | 150 | 345
2 | D 8 |300|s50|0.50 (050|200 1,75 [as50) 150 | 260
6 | A 8 [3.00)550)0.50 050200 1.75 (3550 145 | 220
6 | B 8 |3.00)550 150|150 | 2.00( 175 2550 145 | 238
&6 | C 8 |300)550 150 1.50 (2,00 1.75 (3550 150 | 1288
& | D 8 |300)550 150150200 175 (3550 155 | 278




AW.W.A. Firtings Specifications 315
=
Laying Dimensions and Weights of 5tandard
Wall Sleeves
Intermedinte Flange Lemgth and Welght
Sire Closs | T F Bhert Type | Long Type
T T D W, |
Length| Weight{Length Weight
3 D |65 476|075 0.30| 9.00 & | 19 40 15 35
& D | o.55| 580 | 075|050 1000 & 1o S0 15 bl
] D (70 7.90) 035 0.3 I.i.ﬂ".'ll ¥ 12 i 15 94
| D | 0.75] 10.10 | 0.75 | 0.50 | 14.50 | 10 17 110 15 130
in D | B0 | Td.20) 075 0.50 | 1656 10 1z 140 18 194
1T D | ES| 1430 ) 075 0.50 | 1900 13 14 il 18 k3 b
14 B |.E5) 06.20 ) 1.00) 0.75 | 32.00 | 19 1% TS 18 K1k
14 D | 020 | 16.50 | 1.00 | 0.75 | 3200 | @6 | 13 BhO 18 B0y
1% B |f.50f 1850 ) 1.00 | 0.75 | 24.50| 33 | 1% o5 T4 415
1t D |1.00)16.90|1.00| 0.75 | 34.50] 29 | 1% 330 | 14 473
18 B (655 2060 ) 1.00) 0.75 | 26.75 ] A7 1% 58 4 504
18 D |(1.0821.00)1.00) 0.75 | 26.7%| 31 -I 1% F0 i =Lt
an B | 1.00)22.70 | 1.00) 0.75 ) 39.00 | 41 1% 410 | 4 SR
in D | 1.05] 23.10 ) 1.0 | 075 | 25.00 | A5 15 470 | I4 Lk
24 B | 1.08] 26.00 | 1.00 | 0.75 | 33.50 | B0 1% 520 4 135
4 D |(1a5[3740 ) 1,00 075 | 33.50 | +1 1% il T4 Bai
an B |i.05) 35.10 ) 195 1.00 | 40.00 | #0 1% Tig | 4 100
a0 D |(1.50) 33.80 | 1.35 | 1.00 | 40.00 | 546 1% 1% i 1305
k1] B i.40) 2040 | 1.25 | 1.00 | 47.00) 98 i% 100 | b4 1440
G D |1.20) 4020 | 1.35 | §.00 | 47.00| 67 1% ix60 | 4 1815
4z B |1.50 4560 | 1.530 | 1.25 | 54.530 | 171 1% 130 | @4 1830
47 D | 1.55) 44.70 | 1.50 | 1.25 | 54.50 | 115 15 16545 4 1545
45 B [ 1.55) 5190 1.50 ) 1.25|61.25) 198 15 1635 i% i
# | b |2 mi £3.10 | 1.50 | 1,25 du:'.i 126 | 15 | 2075 | 24 | BT
|
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SECTION 13

Flanged Pipe and Fittings for Water




Standard Thicknesses and Welghts of Pit Cast Cast lron
Flanged Pipe A.W.W.A. 1908 Specifications

#
e ent e Lt e CLEE T L ﬁffffffffffft#fff!.rff-rffffﬁﬂi

1,,;;;; R P

CLASS “A"™
i Crutside 4 Barrel Weight®
Size D, Thickness Wi, /Ft. W Flg. 17 Fig, Pipe
3 3.8 034 130 & 170
4 4.8 042 1840 1@ 135
& 690 044 na 14 365
& 905 044 8.7 I 510
1d 1.1 G50 L 19 L0
12 13.20 0.54 670 45 BOS
14 1530 Q.57 &1 4 1095
16 IT.40 050 0.8 1) 1530
& 19.50 054 118.3 T 1560
b1 2060 o.57 1ar.s L] 1830
4 1580 @ 186.5 113 T485
i 31.74 0i.ER 1652 151 1578
a6 ar.e6 .94 587 F1.0] +AT S
41 4431 1.10 | a64T 408 G590
4 30,50 1.26 I G0E.1 451 280
CLASS “B"
3 | 3.546 | 041 14.6 & 185
4 3.0 045 FLUA 10 pidli]
& T | 048 al.i 13 | 400
& 5,05 .51 #2.7 i 555
10 11.10 57 .13 9 Tas
12 11.30 0.62 T6.5 45 1000
14 15.30 .66 .7 54 1345
16 17.44 .70 114.6 &7 1510
18 19.59 0.75 137 .8 Ta 1795
0 i1.60 .80 163.1 o] 2135
24 15.80 089 1173 133 TH55
30 3200 1.03 i ) 184 4190
K] JB.A0 115 4158 74 5578
42 +4.50 118 f41.3 b1 Taos
48 5080 1.4 GaT.a 47 a19%

Flanges are American Standard, Class 135,
"Weight inclodes two Aanges with calculated weight of pipe rounded off to nearest
5 i,
Disnensions fn nekes,
a8




Flanged Pipe and Fittings for Water
=

Ed L

Standard Thicknesses and Weights of Pit Cast Cast lron
Flanged Pipe A.W.W.A. 1908 Specifications

CLASS “C”
Cutside Barrel . Weight*
B | D, Thickness | wp e, | WE/FH- | g F‘E:hP'rpc
3 1.96 0.45 15.5 s | 200
4 5.00 048 214 10 a7s
& 7.10 0.51 225 13 axd
i .30 0.56 &3.0 i 610
1 11 .40 052 65.5% 28 B4a
12 13.50 0.68 855 41 1110
14 15.085 o.74 108.1 1 1400
1t 17.00 QR0 133.3 63 1718
18 19.92 087 162.5 5 080
a0 22.08 0.92 190.5 82 2450
24 2632 1.04 257.7 112 3318
An 32 .40 1.20 3G7T.0 173 4750
a6 3870 136 4078 %59 50
AT 5. 10 1.54 L57 .5 564 BATD
45 51.40 1.71 | B31.9 439 10875
CLASS D"
3 3.96 0.48 164 & | 710
4 5.0 0,52 1.8 1 305
& 7.0 0.55 353 13 a5
8 9.30 0.60 51.2 21 B35
0 11.40 0.68 71.5 L} H
12 13.50 0.75 93,7 43 1210
14 15,65 0.82 119.2 51 1530
15 17,80 0.89 1475 i3 1895
18 19,53 0.96 178.4 65 2270
0 22,06 1.03 7123 82 2710
24 26,32 1.16 286.1 112 3655
30 32.74 1.37 | A3 163 5380
35 39,16 1.58 583.0 241 7470
42 45,58 1.78 764.2 341 URS0
A8 51.98 1.96 l 961.0 W6 | 1S

Flanges are American Standond, Class 135,
*Weight includes two fanges with calcuinted weight of pipe roanded off to nearest

ilh.

Dimensjons in inches,
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Standard Thicknesses and Weights of Pit Cast Cast Iron
Flanged Pipe—A.5.A. A21.2 Specifications

Ww

Mg,

S,

§- NN m

CLASS 100 | CLASS 150

| W | B, We"
Cmak- | Thick-| Wr. | We | 12 k- | Thick-| Wt. | We | 127
wida ness Per | Per | Fig. nide ness Per | Per | Flig.
D, Fr. | Flg. | Pipe || Diam. Fe. | Flg. | Pipe

3 3.80" | p.37T" 12.5 & 160 3.50" | B.AT" 124 6 160
4 480" | D407 17.3 10 230 4.50" | 040" 17.3 1] 230
L] .00° | D437 27.3 14 | 355 5.00° | 043" 7.3 14 355
8 9.05% | 046" | 387 | 22| 510 B.05" | 0467 | 38.7| 22| 50
1 11.10" | 0,50 | S52.0| 29| 680 | 11.10° | 054" | S55.9 | 29| 730
12 13.20" | 054" | &7.0 | 45 | B9S | 13.20" | 0.58" T1.8 | 45| 930
14 15.30" | ;,58° ( g3.7 | 54| 1110 || 15.65° | 0.53" | 92.8 | 51 | 1215
[ 17.40" | 53" | 1036 | 67 | 1375 || 17.80" | 0.68" | 114. 63 | 1495
1] 19.50" | 058" | 125. 70 | 1645 || 12.93" | 0.79" | 148.1 65 | 1005
L) 21.60° | 071" | 145.4 B9 | 1925 || 22.06" | O.E3" | 172.7 B2 | 2235
4 25.80° | p.BO" | 196.00 | 123 | 2600 || 26327 | 004" | 331.5 | 112 | 3000
30 32,00 | 004" | 2B6-2 | IB4 | 2800 || 32.40" | 1.10" | 337.5 | 173 | 4395
35
42
Hi

38.30° | 1.13" | 401.7 | 374 | 5490 || 3B.70" | 1.22" | 448.2 | 250 | 5895
#4.50" | 118" | 4928 | 303-| &700 || 45.10" | 1.35" | 5TH.0 | 364 | TATS
439 | 9570

50.80° | 1.37" | 6638 | 474 | 5015 | 51407 | 148" | 724.2

Flasged are Amerbean Standard, Class 135,
*Weight imcindes two flinges with caleulated weight of pipe rounded off to nearest
five -
Classes eorrespond ta Table Na. 3, A.SA. AZL.2 Specifications.
Dimemiions i ncles.
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Standard Thicknesses and Weights of Pit Cast Cast Iron
Flanged Pipe—A.5.A. A21.2 Specifications—Continued

CLARS 100 || CLASE 250
| | {

Size | Bl | we." | B4l | Wi
Ok | Thick-| We. | We | 127 Ot | Thick.| Wt | We | 17
side ness | Per | Per | Fig. side ness Per | Per | Fig.

Digm. Ft. | Fig.| Pipe Diam. Fr. | Fig. | Pipe

I
3 380" | 0377 | I2.4 | M1 | 170 )| 380" | 037 I24 | 11| 170
4 480" | 0407 | 173 | 017 | 240 | 4.80° | 040° [ 175 | A4F | 240
& 690" | 043° | 27.3 | 29| 385 600" | 043" | Ir.% | 29| 388
B Q05" | 046 | BR.T | 43 | 550 || 9.05° ) 0.50° [ 419 | 48| 500
18 | 10.10° | 0.58% | 598 61 | &40 || E1.40° | 063" | 665 | S0 | 015
12 | 13.20° | 0.63° | Y706 B9 | LHL0 || ER.50° | 068" | BS.5 | ES | 1195
14 | 15.65% | 0.68° | 0S8 | 108 | 1415 || E5.65° | 0.79° | 115.1 | 108 | 1505
16 | 17.80% | 0.79% | 130.7 | 134 | 1&50 | EV.B0° | 0.B5° | 141.F | 134 | 1960
18 | 19.92% | 0857 | I58.9 ( 163 | 3335 || 19.92° | 0.9 | 171.3 | 163 | 2380
20 | 2.06° | 0,807 | 1867 | 200 | 3640 || TIO06T | 0077 | 2005 | 200 | 2BOS
24 | 35327 | 1007 | 2482 | 296 | 3570 || 26327 | 1077 | 288.4 | 296 | 4055
ap | 33747 | 1097 | F6E.0 | 403 | 530 ([ 3F.747 | 1397 | 437.1 | 403 | 5950
36 | 39.06% | 1.43% | 5289 | 549 | 7445 || 39.06° | 1.54° | 567.9 | 549 | 7915
41 | 45.58° | 1.58" | GRL1.4 | 738 | G655 || 45.58% | 1.71° | T35.3 | 73S 10200
48 | 51987 | 1.73° | B52.0 (1071 (12365 5I.'§|H*i 202 | 280,21 1071 (14000
I

All Flanges American Standard Class 250, with allowance o raised [woe,
"Weight inclucles two Aonges with caloulated pipe weighte roanded off to neorest
five pouinds.
Classes correspond to Table Mo. &, A.5.A. All.T Specifications.
Dimensions la leches,



Flanged Pipe With Threaded Flanges

= — == x =
Weight Pounds H Weight—with Flanges—Pounds
Meosninal | Classes | Dwtakde | Mlhndmen
Insids |Mazisum DRameter | Thicknesa| COne Flange Only 12 Foot Length 16 Foot Leagth i 18 Feot Leagth
Dinmcter | Working | of Pipe | of Pipe | Per Foot |
Inehen | Presmere | Inches | Incles Without | e S
Fi s Per Per Pt Per
ASAL 15 A4, J50) ©IO0ES Foot | Length | Foot |Leogth | Foot | Length
3 150 3.0 0.38 7 P 13.3 14.6 175 14,1 115 14.1 155
3 250 1.06 0.38 7 A e 13.3 14.5 175 14,1 235 14.1 135
3 250 396 OAR.  ooioesoes 12 13.3 15.4 185 14.7 35 14.7 L
4 150 480 oas | 13 |iciivewscl 165 | 158 235 18.1 a0 18.1 k1
i 250 4.80 0.8 13 S I [ 18,8 225 18.1 90 18.1 315
4 250 4.80 028 L. i 16.5 20,0 240 18.1 awos | 186 338
f 150 h. 90 038 17 O L 243 7.1 325 6.6 425 6.1 470
& 150 .50 o.38 17 A, 43 b | 335 ¥ 415 6.1 474
[} 580 .50 038 f..... ey 34 4.3 30,0 E60 28.4 455 8.1 S0
B 184 5.0% 0.41 27 MR L P 34.7 39,3 470 38.1 (3 L] ira ]
B 580 5.0% 041 T S e 34.7 39,2 470 38.1 610 re GED
&8 0] 505 0.41 o e e 50 .7 43,9 515 0.0 645 40.% 735
10 150 11.10% 044 iR A i 450 52,5 H30 50,6 Bio 0.a a5
] 250 11.10 044 s TR R oY, 45,0 52,5 a30 50.6 BiG $Ha 05
1o 2450 11.106 044 R 1 LTy T 45.0 57.5 &00 54.7 BYE 19 070

ad)d wos| Jso3 jo yooqpUDH



13 1% | 1330 .48 . N 55.8 6 EES 6.2 1075 660 1150
11 250 1300 .52 B Laasvies fid. 6 T4.2 B30 1.9 1156 A 1ZB0
11 50 1530 0.52 s miial 10 il 8.7 80 718 1240 T5.8 1365
14 150 1530 51 7T e 713.% 858 1030 HIH 1335 "4 1478
14 250 15.30 0.5%9 7z MG 5.1 a7l 1165 W] 1505 93.1 1675
14 250 15340 0.5% T X 130 5.1 106.7 1180 101.2 1620 a4 1700
16 130 17.40 .54 L I B%.2 042 1350 1003 1605 992 1785
18 150 17.40 .63 W |ecieianea]| 1036 1188 14325 1150 1840 113.5 045
16 13 17.40 .63 AnaEE sl 162 103.6 1304 13465 1E3.8 1980 1307 2190
18 154 19,50 0,58 G R L 122.5 1470 1188 1000 1175 115
18 150 15,50 .68 MY, fiassesceea| 1234 140.4 LGRS 1366 1185 1353 435
18 134 159,50 068 . L. san Ll 135.4 158.8 1505 1503 2405 14T.5 2555
I 150 il .50 .63 115 ppanaganas| LAXS 446.7 1760 141.9 2270 1403 1535
1} 150 i1.66 0.7k 115 sapaaanaaa| T9FA 1567 ploT] 1519 2500 1603 &8RS
0 150 al.60 L1 B S PR 143 147.4 I&R.3 1360 1781 TR0 174.7 145
4 155 FE .73 160 R I b b 1475 104 3190 197.2 355D
2% 150 i B 079 F R 195.7 T4 1645 FIES. | 420 1.4 3805
24 130 i5.80 0n.7% EAEE S R A 3ra 195.7 TE5A daS 14400 FE40 843 4115

Claxs 150 and 250 nre mormally fumnished with Banges mesting A.S.A. Class 125 specifications. See page 345,

Class 2530 can nlso be fornished with Banges meeting A.5.A. Clas 350 specifications,  See page 164,

All sires of flanged pipe can be mode to meet requirements for pipe with greater wall thickness than shown.

‘Weights shown are subject to & variation of not more than 1075, for individual pieces and not moee than & total of 5% on any ohe
alipment of 100 or more pieces. To obiain the weight of any short length of pipe, Ggure length froem face to face of fanges aod addd the
weight of twa flanges.

Adter facing flanges, an inapection limit of phas or minue Y4 inch shall be allowed on all contact surfisce to contact surface dimensians
of full length or short length flanged pipe in gires wp to and incleding 10 inches; and plus or minus 24 inch on sizes larger than 10 inches.,

Mlandmar thickniess recommended for cost iron plpe to be threaded for pressare service is 387,

Minienum thickness shown in table is AS5A. stonderd for centrifugally cast pipe with 5 ft. cover, condition B. except where such
indicnted thicknes is lesa than 38", in which case 38" i shown.

4340 Jo4 sBujsilg pun adjg pabunjy

ETE



Dimensions of ASA B18.2Z Regular Unfinished Square Head and Heavy Unfinished Hexagon
Head Belts and Heavy Unfinished Hexagon Nuts for American Standard Flanges

BOALTE HUTE
Welght per 1623
T (Theesdsl Arve st Hexagon Hesdn Bgpmare Hesds | Heangam I.ﬁht{.;&l
o Per | Boot of I:Ii

Bolt | Inch | Thresd | greip perons Whith Acroes | Width Acroas | St | pew | Bq. | e Inch

- ALY PR ] . - Ulnder

Height I Hright Hiright| Henl Hewl Hat o

Flats | Corncra Flutx | Ciérners Filata Ei:-:n:n|

113 . 176 W | 0969 1 5 | 0005 G !-‘ﬁ 0.0 1260 .2 5.1 G 5.6

111 0303 | 1% 1.175 I I'!l-i 1.244 'r_.ﬁ 13 L.175 L 2020 14 a i1 B.7

S [ 0302 | 1 1.3R2 5‘-:!. 14 14804 1 !E I.382 a; 020 4 F-] 19 12.5

*| o |o419 |1 1580 | Bz | 1.741 1 |15 | 4| 4100 | 38 1 28 17.0

1 B 0,551 1“ 175 | % 1 II-'i- 1.9%1 ’;ﬁ 14 .76 | 1 5510 53 L 41 2.3

14" 7 0,693 | 195 | 2.002 ] 10y | 2.239 g 108G | 2002 | 114 LU ] 73 &0 56 8.2

14| 7 |oBe0|2 2209 | 1 1% |zam | #g | 2 2200 | 1lf | mooo | e B4 73 34.8
145" & 1.204 | 23 24632 134 15y 2.085 1 14y T.522 | 1} 120440 | 167 14x 123 50.07
IH' 5 I.744 54; 3035 :-‘.,-E 3 3.485 ]E-i ﬂﬁ 1035 |_’",|_ 17440 | 254 35 ail. 815
2 4 2.300 | 3 3.849 1% 3 3.982 11 3 L I 23000 | 3TT 34z 303 A 00

EH' 41 3.021 | 3 | 3862 1 JH 4479 1 llﬁ 3862 | 'lli 30210 | 538 454 433 113.7

Weights from ATSC Manual 1948,

All boliz and nuats shall be theeaded in accordance with American Standard for Screw Theeacls, ASA Bl.] Cearse Thread Series,
Claas 1 Fit,

Weights i jrokinxli.

adyg wes] 4500 jo yooqpuol



Flanged Pipe and Fittings for Water

Dimensions and Weights of Flanged Fittings for Water

Elends
5" Bend 45" Bend 2214" Bemd | 113" Bend 584" Bend
L35} e | ) (kg )
Hige | Class
A W, A W, A Wi A W A Wt.
6| D 16 00 | 984 B0 | 955 RO |.... #a
8| D 18 145 | oo4 | 125 | 955 | 135 |.... i
| o 16 5 004 170 055 ) o PR SRR RS (M e
17| B i6 5 | 994 | 240 | D55 | 240 L.....
14| B 18 50 | 1491 | 330 | 1433 | a0 L. UL PR
14| D 18 0 | 14.8] 385 | I4.32 b1 £
6| B 4 405 | 1491 | 405 | ie32 | 408 f.......) ko
16| D 4 300 | 1481 | 475 | 1433 | AP5 L. foiieea]inns
18| B 24 475 | 1491 4465 | 14.32 o B PR wiafona
18| D Pl a0 | 1491 | 550 | 1433 | 550 ..... Ui i W
| B &4 Ea0 | 1988 690 | 19.10 &00 | 364 820 | 23.58 RlD
m| D 24 EX0 | 19.E8 B3ao | 19.100 B30 | ph.64 | 100D f 2358 | 1000
M| B an 110% | 2485 | 1105 | 2387 | 6008 | 1564 | DOOS | 23.58 | 1105
14 D an | 13%0 | 34.85 | 1350 | 2387 | U350 | XG4 | 1345 | 23.58 | 1345
3 A 36 | 1640 | 3485 | 1435 | 23,87 | 1455 | 564 | 1430 | 23.58 | 1430
| B 36 | 1E4S | 3485 | 1600 | 2387 | 1600 | 2364 | D600 | 23.58 | 1600
| G 38 | 2675 | 485 | 1700 | 2387 | ive0 | 3564 | D700 | 2358 | 1700
wl D 35 | 335 | 3485 | 1985 | 2387 | 1985 | 18564 | 1985 | 23.58 | 1985
a6 | A 48 | 2m%0 | 37.28 | 2600 | 35.20 | 1490 | 1364 | 195 | P3.5E | 1DES
i | B 48 | Jis0 | 37.28 | 3015 | 35.%0 | M01S | kR4 | MO5 | F3.58 | 2105
| C 48 | 2650 | 37.28 | 3455 | 3520 | 3455 | IR.64 | 1475 | 23.58 | 3475
n | D 48 | 4545 | 37.28 | 3015 | 35.20 | 3915 | 1564 | 2770 | 358 | ITTO
41 | A 48 | 4740 | 37.28 | 3560 | 3550 | 3560 | PR.64 | D645 | I3.58 | 3645
42| B 48 | 4200 | 37.28 | 3085 | 35.50 | 3945 | IA.64 | T920 | 13.58 | IRI0
i | ¢ 48 | 4865 | 3T.28 | 4605 | 3550 | 4805 | 2364 | 3310 | 23.58 | 3310
41 | D 48 | S4B5 | 37.28 | 5185 | 35.%0 | 5185 | 3364 | BORS | B3.58 | 36RS
iz | A L4 | Srp0 | 37.28 | 4565 | 35.80 | 4565 | 2364 | X3S | 23.58 | 3375
| B 54 | 5§15 | 37.28 | 5005 | 35.80 | 5008 | 23.64 | 3635 | 23.58 | 3455
i | T sS4 | &TTO | X7.28 | 5790 | 35.80 | 5700 | 23.64 | 4185 | 33.58 | 4155
ig | D 4 | 7610 | T2 | 6475 | Z5.R0 | G475 | 23.64 45090 | 23.58 | 4500
| ]
= T

Laying dimensions are AJWWL A —N.EW. WA,
Flanges are American Stardard, Class 125,
Dhnenaicans in knches,
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Dimensions and Welights of Flanged Fittings for Water

fias s :n
— |
o :'
e -
| ;
] ] -
! i o |
Tees Crosses
Bire || Dimensions Weight
- Class =

Rin I Erpmeh A B Tee Croms
6 4 o 12 13 120 145
G <] ] 12 iz E35 L&5
R & o 13 13 180 5
| -] D 13 13 185 L]
B 8 D 13 13 00 50
10 4 D 14 & 45 I
0 <] ] 14 14 250 135
b L] =2 i ] 14 B4 175 330
10 1 [ 14 I %0 350
12 o D 15 15 345 370
12 ] [ 15 15 35D 35S
12 2 ] 15 15 ara 430
12 1 [ 15 15 395 455
12 12 fn) 15 15 415 515
14 4 B 111 1& 4.0 435
14 4 o] L[] I 460 4535
4 G B L] 1% 410 445
1% 1] i 16 15 470 5000
14 a B L[] 1& 415 455
14 8 D 16 15 450 535
14 10 B | 16 16 450 510
14 10 | D | 16 15 500 7:11

Laying dimensbona wre AW WA —N.E W WA,
Flangea sre American Standard, Clasa 135,
Drienendions 0 incles,
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Dimensions and Weights of Flanged Fittings for Water

Sire Dimensicns Weight
Class
Run Branch & B Tee Cross
14 12 B 14 16 475 5ES
14 12 D 1] 16 525 615
1& 14 B 18 16 485 [iTi]
14 14 D L[] 1& EES &7Ts
1 4 B 7 17 =00 535
16 & ] i7 17 3 &15
16 ] B 17 17 510 545
16 & o 17 17 &00 [73]
16 E B 17 17 530 580
18 E O 17 17 al10 (L1
16 10 B 17 17 550 L]
16 1o b 17 17 630 [
1& 12 hEs 17 17 B0 BEd
16 12 v 17 17 H55 T4S
16 14 B 17 17 E80 1]
16 14 o 17 17 &80 70
16 16 bE iy 17 a10 45
16 15 D 17 17 7158 EES
18 4 B 18 18 &00 15
12 4 D 15 18 715 740
18 & B I8 18 &10 5
18 & b 18 18 715 750
15 -1 B 18 18 B35 675
1= = ] 15 1B 7as TBS
1= 1o B I8 18 45 7158
18 10 D 18 18 55 HLS
18 12 B 15 18 L1 brrls]
18 12 ] ] 18 TES B70
15 14 B -4 18 £20 5
I& 14 D 158 18 TR5 |oo
18 15 B I8 18 J00 /I%
I& 15 D I8 18 315 P55
I& 18 B 18 18 730 A70
I& 18 D IR 18 asn 1005
m & B m 19 755 o0
i) & o 19 1 BRS a3m
m E B 19 1 TE0 B25
wn ] ¥ 19 19 25 Dl
k] (] B 19 19 T80 B55
b i) (] s 19 19 a5 Qo
o] (] B 19 1% &0 a1
i) i i i9 1% 355 1040
b1 I4 B 19 1% EM Q30

Fianges are American Standand, Class 135,
Dimepalons in inches.
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Dimensions and Weights of Flanged Fittings for Water
- .

Saee Dienerdicns Weaght

— Cl.ltl—— i — I

Fus Branch A B Tee Croas
e, |——

n 14 | D 149 19 a7 1075
in 16 B 14 19 B4 60
1] 14 D 14 1% 1000 1820
0 14 o 14 1% B0 w5
0 18 D 14 1% 1015 1E85
11} *n B 14 1% B0 | 1070
20 0 D 14 1% 1055 1245
4 & B n 1 1080 1115
4 & D 1] a1 1305 1335
24 | B 1] 21 1095 1140
4 .| D b1 i1 1315 1360
24 1 B b | 1 1118 1185
4 10 ] 1 1 1330 1385
24 iz B I 1 11440 1225
i4 i: ] Fi i1 1355 1430
i4 i4 B i 1 11440 1230
4 14 [ ] a1 11 13685 1485
k1] | 16 B 1 )| 118% 1280
4 16 D H 11 13540 1510
F 18 B a1 11 1170 1295
4 14 (] i n 14048 1535
4 L] B a1 1| 1200 1365
14 L] D 1 [ n 1435 1600
F FE] B a1 1 12 1500
k2 4 D 21 k1 1529 1758
il 12 A 15 e §221% 1320
fll] 1% B 15 Fel 1330 1415
il 12 c 15 b 1445 1525
i} 1z D 15 4 1565 1635
=0 14 A 18 L] 1XR5 1550
M 14 B 18 1] 1515 1625
X 14 C 18 F L] L&ED 18G5
¥ 14 D 18 1] 1&25 1930
foil 16 A 1% a6 1440 1555
ki) 16 B 19 F1] 15495 17240
3 16 | = 149 1] 1775 1915
] 16 D | 14 26 1628 2065
M 18 A 20 a6 1530 167%
kil 18 B 20 a6 1645 18048
3 18 C 20 L 1850 2010
¥ 18 s 20 a6 2015 2165
J0 20 A 21 26 1640 1795
30 20 B 21 | a5 17E0 1930

Laying dimensions are AW, W A —H.E.W.W.A,
Flanges are Amecican Stasderd, Class 135,
Dimansans in inche.
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Dimensions and Weights of Flanged Fittings for Water

Siae Drienesaions Weight
Cluas | —
Run Branch A B T Cross
: |
A0 20 C b | 15 1955 2160
Ao 1] 8] n ¥ 2125 a1as
A 4 A 3 16 1775 2040
a0 24 B 3 26 1550 21T
3 4 o 3 16 21T 2455
) 4 o 3 25 2350 2590
a0 30 A 5 26 215 23
30 EL1] B 25 25 2235 2E1G
30 30 C 1] 26 2480 2870
30 0 = 205 3 2735 F130
36 13 A 16 7 1745 1830
36 12 B 16 7 1840 1060
36 13 5 16 7 2065 2150
fLI ) 12 & 16 7 2265 1315
bl 14 A 18 Fa !l 1885 1905
36 14 B 18 0 Hi45 F150
35 14 C 18 byl 275 1385
36 14 o 1R bl 2505 T505
36 16 A 14 bl 1975 100
6 16 B 19 ] F140 TR0
36 | 16 C 14 m F L1 5258
6 16 &l 14 » 625 T745
4 1§ A 0 L] 50 11058
6 I8 B 20 L] T30 TA55
14 18 C 0 L] s 2540
a6 1% 0o 0 b L] 750 TEHO
3h | b o] A n " 1145 3320
Zh bl B | | ] TARS 1485
4 b c | | L] 415 1ras
Zh o] O il L] 4TS oo
A H A 3 L] 340 1580
36 o] B I 23 9 2540 2755
A T4 = 23 ] IRTD 3o
36 o] D 23 bl 145 3350
6 30 . 26 il 05 1915
3 ] B 20 n ZRAD 300
5 30 C 26 ] 3215 3540
36 ki hu 26 o] 3570 ison
36 15 A 24 b mIs 3455
36 36 B 20 m 3270 AT65
X6 16 C 20 m 3670 4185
X6 36 o 0 mn 4000 4615
42 i A 16 ki) 2R00 2385

Laying dinseniions are AW WA —N.E W, W.A.
Flanges are American Standand, Class 125,
Diimensions in inches.



330 Hondbook of Cast Iroa Pipe

Dimensions and Weights of Flanged Fittings for Water

Gire Dimensicns Weight
¥ | | I —
Run Bramch A B Tee Croaa
id 11 B i6 1] PR EL 5600
#1 12 C 16 30 1745 TR1D
41 132 o 16 A 1950 3050
#2 14 A 18 32 1490 1500
43 14 B 18 31 695 2785
42 14 c 15 3 3010 3105
43 14 D 18 52 3255 3375
43 16 A 19 5 1588 2710
41 16 B 19 32 2610 2000
43 113 = 12 x2 2150 3165
41 13 [ ] 19 X2 3450 I550
43 1} A Bl k5 845 1815
42 18 B b]il 31 915 ikl ]
42 18 C a0 32 3378 3410
41 18 D 20 3 595 3roo
42 2 A il a1 2790 2540
42 20 B 21 32 anas L
42 20 c 21 32 3425 335D
43 20 ] 21 52 Avss 38E0
42 24 A 13 52 s 3235
41 24 B fa ] 2 azes 3475
43 24 ] 3 x2 aris 3030
43 24 D 3 v 4075 4240
47 3 A 1] I a5 181
41 kL B a6 31 3555 3940
43 10 C 26 b | 4130 A4
47 k1] D 26 b | 4570 4825
47 35 A 29 32 3728 4150
41 36 B 20 11 4108 4525
43 %13 [ 20 a2 E L] S0:40
%2 a6 | D 20 i 5140 5550
42 42 A 32 1 4185 4815
42 42 B 32 L 4810 LR
42 52 C 32 52 S210 SH&0
432 42 i) 32 32 STRS G425
4B 16 A 19 a3 3245 A360
48 16 B 149 35 3474 3578
48 16 C 149 53 3000 4005
48 16 ] 19 35 4150 4338
48 18 A 0 35 3565 Jqus
48 18 B 0 35 604 3700
48 18 C 0 35 4060 41685
48 8 D 0 as 4418 ] 45158

Laying dimensions nre AW WA —N.EW. WA,
Flanges are American Standard, Closs 1325,
DEmensions in inches,
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Dimensions and Weights of Flanged Fittings for Water

Size Emiensions Wesght
Claia
Run Branch A B Tee Crom
48 o] A 21 as A500 3640
L 1] B 1 | s 3750 3850
48 0 i 21 35 4230 4365
48 i ] [ & ] 21 as 2630 4730
48 4 A 23 a5 3765 050
48 24 B 23 35 4035 S0
48 24 c 23 35 4580 4755
48 24 (] 23 35 4000 5130
48 e A 26 a5 4140 4375
48 an B 26 a5 4485 4725
4R 30 C 26 35 S060 5280
48 30 ) 25 k1 5575 5775
48 26 A F] 35 4585 4940
48 36 B Fal s 4965 5320
48 36 c F4] kL 530 3|0
48 35 o ol s E220 BEED
48 42 Y 32 35 SOBS SE00
4B 43 B 32 5 5510 EOSD
4B 43 c 32 kLY &350 6765
4B 43 &) ki ] a5 B915 7415
48 4% & 35 a5 J530 G345
48 4%k B 35 as BORS 6E10
48 a8 [ 35 35 6915 640
48 % i) L as TE40 B350

Laying dimensicns are AW WA —N.E.W.W.A,
Flanges ore Americnn Standasd, Cluss 125,
Drimenalbons o inches,
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Dimensions and Weights of Flanged Fittings for Water
L

g

|

Reducers
Site Clam | L [ v Weight
fx 4 D 16 18 w0
2% 4 o 26 1B 1]
2x b ] 6 18 130
10z 4 i 26 18 135
10x 6 5] 16 14 158
10 8 D 16 18 185
11x 4 o 26 18 175
12z 6 D 16 18 198
19x 8 o 26 18 | 220
13x10 o 26 18 | 150
l4x & B 18 20 s
l4x & D 1 20 240
14z & B 8 20 245
14z & o 1 30 65
1410 B 8 0 75
1410 D 28 20 300
14x12 B 28 20 310
14x132 D 28 20 340
l6x & B I8 0 | 350
18z & o ZR 20 250
lex H B Z8 20 280
1dx 8 ] 2B 30 35
18x10 B 28 0 a1s
16x10 D 20 20 340
16x12 B o 0 ass
16xi2 D 8 0 283
16x14 B 1% 70 185
16x14 D 18 20 azs

_ =T

Dimensions In inches.
Flanges ars ASA 115. For dimensions and drilling of fanges, see page 345,
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Dimensions and Weights of Flanged Fittings for Water

Reduears
Slze | Cluss | L | v Welght
18z & B 28 . 20 o
18x & D 28 20 345
18x10 B 28 20 345
18x10 D 28 20 375
18x12 B T 20 185
18x12 D 28 20 425
18x14 B 28 20 305
18z 14 | D 28 0 460
18216 B 28 0 430
18216 D 28 0 505
20x10 B 34 6 445
20x 10 D 34 5 500
2013 B 34 F i 405
20x13 D 34 ] 550
20x14 B 34 o] 505
10514 D 3 20 1]
20m18 B M 26 g4
20x16 D 3 6 655
2om18 B 3 26 sxs
Tox18 D 3 26 . 700
Texl4 B RY 26 B10
24xld D 4 16 718
Txl6 B R 6 635
xlb D H 16 780
4x1E B M 26 690
418 D M 26 835
420 B M 26 750
TR0 D 34 26 500
30218 A 33.5 26 815
30x18 B 33.5 26 870
30x18 C 335 26 985
30xi8 D 33.5 26 1045
30x 10 A 73.5 66 1585
30x30 B 73.5 fifs 1705
30x20 c 735 i 2010
J0x20 | D 735 | (13 2150
30m24 A 73.5 fifs | 1795
30x24 B 73.5 66 1920
24 c 73.5 65 TERO
024 D 735 65 | 2430
36220 A 735 68 1940
36220 B 73.5 s | 2085
1

Déimmensions In inches.
Flanges nre ASA 135, For dimensions and drilling of Banges, see page 345,
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Dimensions and Weights of Flanged Fittings for Water

Redueers
Sier Class L I v Weight
|
36u20 o 74.8 Bt 2460
36 o 7.5 Ak | 2070
36a24 A 73.5 ot 2160
364 B 738 | B 2310
364 C 755 Bk 2745
B4 o 715 B 2060
funad A 73 B 2373
At H L | .13 2675
Sfaid C 73 B 3053
A 5] 73 B4 . 3445
AIn0 A 73 B 2330
£3x70 H 7 fifi 2515
K0 c 73 13 2970
£3x70 o 73 A 3315
SIx4 A 73 il 2565
43x34 H 73 B 2750
4334 C 73 fili 3270
4334 D 73 B ELLE
4£3x30 A 715 (3 2780
£3x30 B 7.5 13 3130
4£3x30 C 25 | &ii 3500
42x30 B 1.5 | fifi 035
4335 A 715 &6 270
42236 B 72.5 6h 2500
£3x35 ks 2.5 6h 4100
42236 ] 73.5 6h 46835
AR=30 A 72.5 ] 150
48=30 B 72.5 aa RS
Flikh] [ 7.5 ] 4140
4Rz 30 o 2.5 =] 635
FE P A 71.5 L 1665
AHxIG B 74.5 & 50
Hx36 o 794 &6 4470
HxG o 71.5 i L3260
dfixad A 7 & 4110
dfixad B 73 i 4545
4ixad c 74 i B465
Afixad o 71 fifi | 5410
T — e
D¥me=nskons in inches.

Flanges are ABA 115, For dimensions and drilling of Sanges, see page 345,
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ASA

B16.1-1948
American Standard
Cast Iron Pipe Flunges and Flanged Fittings,
Class 125
Introductory Motes

1. SCOPE
This standard for Cast Iron Pipe Flanges and Flanged Fittings,
Class 125, covers:
(@] pressure ratings,
{b] =izes and method of designating openings of redoecing fittings,
(e} marking,
(d) minimum requirements for materials,
(e} dimensions and tolerances,
{f] bolt, nut, and gasket dimensions,
(g} tests.
2, PRESSURE RATING
Theze fanges and fittings are rated as follows:
For meximum saturated steam service pressures of
125 pei (gage) sizes 1 to 12 in., incl.
104 psi (gage) sizes 14 to 24 in.. incl.
50 psi (gage) sizes 30 to 48 in,, incl.
For maximum liquid and gas service pressures at 150° F. of
175 psi (gage) sizes 1 to 12 in., incl.
150 psi (gage) sizes 14 to 48 in., incl.

for fAanges onky.!
3, SIIE®

‘The size of the flanges and fittings scheduled in the following tables is
identified by the corresponding “nominal pipe size." For pipe 14 in. and
larger the corresponding OD of the pipe 18 given.

TIk will be noted that water service ratings s shown for sizes 14 in. and larger in
this standard are spplicable to fanges onby and not to fttings. Water service ratings
o fittings 14 in. apd lerger are withheld in this issue of the standard pending receipt of
fisal report on ressarch work which s now being conduected by ABA Sectional Comamittes
ATl

*A Simplified Proctice Recommendation on Pipe Fittings is published by the T, 8,
Department of Commerce, Mationa]l Bureau of Stocdards, Divisliom of Sinplified
Practice,

Bk ]




A5. A, Flanged Fittings LY

Reducing fittings shall be designated by the size of the openings in
their proper sequence as indicated in the sketches, Fig. 1.

4. MARKING

Fittings,—The manufacturer’s name or trade mark and numersls as
shown below to indicats the maximum ssturated steam service pressure
shall be cast on the exterior surface of all fAttngs.

Faor Sizes Numerals
1ta 12 in., incl, 125
14 to 24 in., mel. 100
30 to 48 in., incl. a0

Flanges.—The manufacturer’s name of tracde mark shall be cast on
all loose Manges.

The above marking requirements comply with principles established
in MES Standard Practice SP-25-19346.

E. MATERIAL

Castings.—The dimensions prescribed in this standard are based uwpon
gray iron castings of high quality produced under regular control of
chemical and physical properties by a recognized process. The manu-
facturer shall be prepared to certify that his product has been so produced
and that the chemical and physical properties thereof, as proved by test
specimens, are at least equal to the requirements shown herein which are
talkzn from the ASTM Specification A 126-1942.

Class A (regular gray iron)

Sulphur 0.12 per cent maximum
FPhosphorous 0.75 per cent maximum
Tensile strength 21,000 psi misimim
Class B {higher strength gray iron)
Sulphur 0.12 per cent maximum
Phosphorous 0.75 per cent maximum
Tensile strength 31,010 pal minkemum

It s intenced that material requised by this stancdard shall be i accard-
ance with the requirements specified berein or the latest edition of
ASTM A 126.

Flanges and Attings shall be made of material at least equal to the
requirements of Class A iron for sizes 12 in. and smaller and Class B iron
for sizes 14 in. and larger.
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Bolting.—The bolting used with these flanges and fttings shall be
made of carbon stee]l which conforms to the requirements of MSS Stand-
ard Practice SP-30-1945 for bolts.®

Fitting Dimensions and Tolerances

&, WaLL THICKMESS

It 18 recognized that some variations are absolutely unaveidable in the
making of patterns and castings. Equipment shall be designed to produce
wall thicknessea given in the tables, Wall thickness at no point shall be
lesa than 8714 per cent of the thickness given in the tables.

7. CENTER TO FACE DIMEMSIONS

a. Sida Quilat Fittings —8ide outlet elbhows, side outlet tees, and
side outlet crosses, shall hawve all openings on intersecting center lines.
Lemg radivs elbows with side cutlet shall have the side outlet on the radial
center line of the elbow.

b, Elbows.~1. The center to face dimensions for straight size 90 deg.
elbows, 90 deg. long radius elbows, 45 deg. clbows, side outlet elbows,
and deuble branch elbows are shosmn in Table 4.

2. Reducing 90 deg. elbows, reducing 90 deg. long radius elbows,
reducing side outlet elbows, and reducing double branch elbows shall have
same center to face dimensions as straight size fittings shown in Table 4
corresponding to the size of the larger opening.

3. For 0 deg. long radius elbows with side outlet the center to face
dimensions of side outiet shall be the same as dimension “A." Table 4,
for a straight size 90 deg. elbow corresponding to the size of the larger
CPETing.

4, Special degres elbows ranging from 1 to 45 deg., inclusive, shall have
the same center to face dimensions given for 45 deg. clbows and thooe
over 45 deg. and up to 90 deg., inclusive, shall heve the same center to
face dimensions given for 90 deg. clbows. The angle designation of an
elbow is its deflection from straight ling flow and is the angle betwesn the
flange faces.

*The carbon stee] bolts prescribed for the flanges in this standard nee based wpon
using o flat ring gasket which extends to the bolts.

In all cases where these cast lron fanges are bolted to o stee] Aange, the Intter shall
be ploin faced, L.e.. without projfection or radsed face.

Where cast jron to cast iron flanges or cast kron to steel flanges are used with fall-
lwce gaakets, higher strength bolts may properly be weed,

Where cast ron Annges &re bolted to o stee] flange and st ring gealket s ased,;
earbon stee] balts prescribed in this standasd shall be employed,
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¢. Tess, Crosses, and Laferals.—1. The center to face dimensions
for straight size tess and crosses, with or without side outlet, and laterals
are shown in Table 4.

2. Reducing tees and reducing crosses, with or without side outlet,
and reducing laterals, sizes 16 in. snd smaller, shall have the same center
to face dimensions as straight size fttings shown in Table 4 corresponding
to the size of the largest opening.

For sizes 18 in, and larger, if; (1) The outlet of a reducing tee, (2) the
branch of a reducing Iateral, or, if (3] the largest outlet of o reducing side
outlet tes, reducing cross, and reducing side outlet cross is the same size
or smaller than given in Tables 5 and 6 (short bady pattern), the center
to face dimensions shown in these tables shall be used. If a branch or any
outlet is larger than shown in Tables 5 and 6, the center to face dimensions
ghall be the same ag for the straight size fitting shown in Table 4 corre-
sponding to the size of the largest opening.

Tees, crosses, and laterals, reducing on the run oaly, shall have the
same center to face dimensions as straight size fttings shown in Takble 4
corresponding to the size of the largest opening.

3. Tees reducing on both runs are generally known as bull head tess
and have the same center to face dimensions as straight size fttings
corresponding to the size of the outlet.

d. Trus ¥Y's.—Center to face dimensions for straight size true ¥'s
are shown in Table 4. Reducing sires are considered special and should
be made to suit conditions.

®. Reducers and Eccentrio Reducers.—The face to face dimensions
for all reductions of reducers and eccentric reducers shall be the same a8
given in Table 4 for the larger opening.

8. CEMTER TO FACE TOLERAWCES

An inspection tolerance of plus or minus 45 in. sha!l be allowed on all
center to contact surface dimensions for sizes up to and including 10 in.
and plus or mings Y4j in. on sizes larger than 10 in. An inspection tolerance
of plus or minus Y; in. shall be allowed on all contact surface to contact
surface dimensions for sizes up to and including 10 in. and plos or minus
L4 in, om sizea larger than 10 in. The largest opening in the fitting governs
the tolerance to be applied to all opemngs.

¥. THREAD OF SCREWED FLANGES

The Aanges shall have an American Standard Taper Pipe Thread in
accordance with ASA B2.1-1945. The thread shall be concentric with the
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axis of the flange and variations in alignment shall not exceed Y in. per ft.

Threads shall be chamfered approximately to the major dismeter of
the thread at the back of the flange at an angle of approximately 45 deg.
with the axis of the thread for the purpose of casy entrance in making a
Jjoint and for the protection of the thread, The chamfer shall be concentric
with the thread, and shall be included in messurements of the thread
length.

The gaging notch of working gage should come Aush with the bottom
of chamfer and the maximum allowable thresd variation k= one turn
large or one turn small from the gaging notch.

18, FACINGS®

These cast iron fanges and fanged Attings shall be plain faced: 1.8,
without projection or rodaed face and finished in accordance with MES
BP-6-1947.

11. FLANGE BOLT HOLES

Bolt holes shall be in multiples of four so that fttings may be made to
face in any quarter. The balt holes shall straddle the center hne.

For bolts smaller than 13 in. in diasmeter, the bolt holes shall be 1€
in, larger than the sominal diameter of the bolt) for baolts 124 in. In
diameter and larger, bolt holes shall be L4 in. larger than the nominal
diameter af the balt.

12 SFOT FACING

Flanges. —The baolt holes of these cast iron flanges need not be spot
faced for orcdinary service except, as follows: In sizes 12 in. and smaller
when rough fAanges, after facing, are oversize more than ¢ in. in thick-
ness, they shall be spot faced to the specified thickaess of fange (mini-
mum] with a plus tolerance of Wi in. In slzes 14 to 24 in., Inclusive, when
rough flanges, after facing, are oversize more than 3 in. in thickness
they shall be spot faced to the specified thickness of fange (mindimum)
with a plus tolerance of 1§ in. Im sizes 30 in. and larger when rough
flanges, after facing, are oversize more than 1y in. in thickness they shall
be spot faced to the specified thickness of fange (minimum) with a plus
tolerance of 14 in.

Fittrngs —The balt holes of the flanges on these cast iron Attings need
not be spot faced on slzes smaller than 18 in. for osdinary service, except
as required for oversire thickness of Aanges as indicated above. The baolt

—

*Sec foctnote on page 338,
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holes of all Banges on fittings 18 to 24 in., inclusive, shall be spot faced
to the specified thickness of the Aange (minimum) with a plus tolerance
of Yz in., and of all flanges on Httings sizes 30 to 48 in., inclusive, they
shall be spot faced to the specified thickness of the fange (minkmum)
with a plus telerance of L4 im.

Where spat facing of flanges and fittings iz necessary, the spot facing
diameter ahall be in accordanee with MES Standard Practice SP-9-1047.

13, CROSSES AND LATERALS

Crosses and laterals {Y-branches) both straight and reducing shall be
reinfarced where necessary to compensate for the inherent wealkness in
the casting design.

14. DRAIN TAFFINGS

Holes may be tapped in the wall of Atting if the metal thickness ks
sufficient to provide the effective length of thresd specified in Table 1
where thread length is insuificient or size of tapping is such that reinforce-
ment of opening 1= necessary, a boss should be added.

Minimum Thread Length

TABLE NO. 1
Bl o R s s s ¥ oM ¥ 1 14 14 3
Leagth of thresd, “A™. .. .. ee... 041 05T 055 068 071 071 0.76

All dirmensions given in inches.

Im no case shall the effective lergth of thremd A" be less than that shows in table
above. Thess lengiha are equnl to the effective thread lengths of American Srarclard
External Pipe Threads (ASA HI 1- 185},

The method of designating the locations of the tapped haolss for drains
is shown in Fig. 2. Each possible location is designated by a letter so that
desired locations for the various types of fittings may be definitely speci-
fied without the use of further sketches or deseription. For further detail
in applying tappings, see M35 Standard Practice SP-25-1945.
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Balt, Mut, and Gasket Dimensions

15. BOLTS AMD MUTS

Eolts shall have American Standard Fegular Unfinished Square Heads
ar American Standard Heavy Unfinished Hexagonal Heads and the nuts
zhall be American Standard Heavy Unfinished Hexagonal dimensicns all
as specified in American Standard for Wrench Hesd Bolts and Nuts and
Wrench Openings (ASA B18.2-1841). For bolts of 1% in. in diameter
and larger, bolt-studs with & nut on each end are recommended,

Hexagonal nuts for pipe sizes 1 to 48 in. can be conmveniently pulled up
with open wrenches of minimum design of heads. Hexagonal nuts for
pipe sizes 48 to 96 in. can be conveniently pulled up with box wrenches.

All bolts, or bolt-studs if used, and all nuts shall be threaded in accord-
ance with American Standsrd for Screw Threads (ASA B1.1-1935)
Coarse-Thread Series, Class 2 Fit.

16, GASKETS®

Ring gaskets shall be in accordance with dimensions given in Table 2.
17. TESTS

These fittings shall be designed to withstand, without showing leaks
bydrostatic test pressures of twice the rated steam pressure.  Hydro-
static tests of cast iron Attings covered by this standard are not required
unkess specified by the user,

*Bee footmote on page 338.
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FIEB'I.J'CIHE T'EEE-
5
Zﬂ Eﬂ Eﬂ i
a
REIJLII.'IH-B ]| EE{ILII:FH-E ] RHIL'.‘IHE-U'H REDECING o8 BOTH
QUTLET QHE RiN OME RUM & OUTLET RGNS (BULLKEAD)
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REDUCIHG OH
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=]
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EEDUCINS OH REDUCIHS (X TRUL “v™
BHE Rus CHE BN & BRANCH
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BRANCH
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RIGHT HARD

Fig. 1
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shile nurlet i named last and
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3132
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LN & ] cnotg
mpDRCHEL BIDE RIDUCESE SIIE
B
-]
by nl TOT
FEEw T vl :lu'm;- FRORT Wi pu: L ]
DL DUTLET ELDOW S5 SRTLET TR A5" LATERAL
FTRLIGHT HID STRAGHT Il AERAHIHT SITE
n
LT ki
: 5 4
P3* BASE ELBOW Badl Fid PubLl BRawgH CLSOW
wnm-r

Fig. 2 Method of Deaigasting Locafien of Tepped Holes for Droias Whan
Specified

Nofe: The above eketeher shew Daa wiews af the same Biking amd represent fittings
with iymmectrical shapes, with the exception of the alde cutbet elbow and the sde outlet
ten (straight sires).
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Dimensions of Cast Iron Flanges, Bolts, and Ring Gaskets
TABLE NO, 2
Il..d:ﬂl,l.h:"'l
. .. H i MI.—
Mominal | Diam. “;T.i’f ﬁ‘;’:& per? . ;f“;]': Length? ¢ n{m FE:‘R‘;I"
Pipe Bizn | af Flange n:ﬂ::fr Circln E-::-H :ﬁ Balis Holes of Balea ?r-':: Congknt
Muts
1 444 % ay 4 L %y 18 |oouieens 12384
14 4 M4 akg 4 Rg M ¥ i 1 k=3
114 5 LA aty 4 L 8 - R A b l4x334
2 [ H 4% 4 54 i 1" ) A Izd M
284 T g 544 4 # M ] Tl
3 Thi M 6 4 b ] M 1 A=53g
kL5 &4 g 7 8 84 Y ™ | | 3h4mb3g
4 9 B Tia B a £ - S P | 4=b34
5 o hg a4 B M % 3 _. ST
6 1 1 LE B M b 3 Exfig
B 134 14 1134 & Yy 1% 3lg Exll
1 | I& e 1414 12 T4 1 34 | 1ex13E
132 L 14 17 1z T4 1 3 |iaas 1wl 64
14 O M 134 183 12 1 14 414 14x17%{
16 O F LR 174 Nk 16 1 144 4 ... im0 b
18 O» 25 1845 T 14 1k 14 aly 1A%
a0 oD g L1 25 el 14 14 5 ; HxEE
14 O 32 134 Thhg ] 14 135 1 | RaAxERbg
n oD 3adf kg 35 T8 14 134 1 7 S TR Ioadaly
36 OD 46 F 42% 31 144 144 - ECL R Bhxdl Ly
42 0D 53 4 aniy 36 154 184 L A — 11x48
48 0D Salg b 56 43 114 185 A Bevioiis 48x54 14
4 OD fiflq 3 B £ E | Blg 1015 Saxfil
& oD 73 34 69 14 51 13 F B 108§ fimofi 7 145
30D | 8s8l4 alg B4 i L 2 @y 1114 72804
24 0D | 9% 3% Ghly fish 2 iy 1oty 11% Baxdly
a5 OD | i18kg 414 10814 (%] Y 14 114 14 w1 0 1

All dimensions given in inches.

® These abres are incleded for convenfence mnd do net earry & deBinste fating.
¥ For facing. see Introductory Note 10.
® For fMlange bolt hales, see Introductoey Mote 11,

1 Fer apat Facing, oo Introduciesy Note 12,

i For balts and nats, see Introductory Mate 15,
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’/7% ?fi" af
7]
_t.
Y a Q
Tl
R i
r 0 - f 7
L’l
19 1N, AND SMALLER 12 IM. AND LARGER
Dimensions of Screwed Companion and Blind Flanges?.?
TABLE NO. 1
Thickness! | Lemgth of Hub
Wominald | Dam. of Wl Diinem. Huh
Pipe Size | ' Flaras “’ﬂg‘l‘,‘ff‘ Thickness |  (Min.} ”"%.Ef‘?"d"
1 0 0 v ® ¥
1 454 Ta o 1854y g
14 ' 454 b M 1 W
114 5 B M Thi "
1 L1 | ] !-‘ﬁ .‘!l"ln. 1
L 7 T b ] 1 1k
3 | 14 3 g 414 g
kg a4 g M alhy Ll
4 9 T H g Thy
5 10 L 4§ 3 114
3 1 1 Mg THa 1%
] 13kg 1% 1k o' 14
10 16 1345 1M 115 184
11 | 1% 144 Hig 14kg g
14 O 11 134 3 1584 g5
16 oD P 114 1 173 2hg
180D | 25 1% 1k 185§ 2l
20 oD T 10k 1M Y il
34 OD 31 1% 14 2% ay
30 OD 384 1M 1% L
36 OD 45 21§ i H o
41 OD 53 54 T N el e O .
48 O el | 2 ] LRI, e
Adl diimieial o IIJ-'!:TI-F-#-I-.
L For faciag, mee TRoradumory
'hﬂwmmm»l’mn also wee Introductery Mot 11,
o T e e Doy Mo 6,
¢ AT blind Asnges for pisce if. @Al I:Elthmmhﬂlrmlqﬂﬂbmlﬂl
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Dimensions of Elbaws, Double Branch Elbows, Tees, Crosses, Laterals,
True Y's [(Straight Sizes), and Redueers -3, 3.5.12

TABLE N0,

{Centerd 743
|t-|:|-Fm:E 0o Ic":;“'
Momi- | Inside [0F5 BIOW £y
il Dimm. o 4 - ol Dheg. |
Fipe af Trae “¥*" Long
Hize !‘H!hnil_.nd:l Bl Rndius
i El-
Bn'rw Bl T A
A_| B
1 1 1ig 5
114 1y ang g
114 134 4 6
3 1 akg iy
14 PEr [ 7
3 3 iy Ty
ilg 3L [] Elg
4 4 ale 9
5 5 Tl4 1034
[ 6 ] 1134
B B | -] 14
10 1] it 1634
iy 12 ] 1%
14 0D | 14 14 2134
18 0D | 18 1% 24
18 0D | 1B 1614 2644
000D | 3 1B 9
M OD| 4 12 4
oD | W | 3% 4145
350D | 34 8" 49
42 0D | 41 " 5654
40 OD | 48 iq* 4

| Short | ‘
tar® it
Crﬂ.mfﬂlﬂm" F’:'" Ff: Diam. | Thick: | grgp
Face F‘L T | Face | of | En:: | Thick-
B Lerst| ¥ | I |[FHR g | P
Latesnl
C o B F
1% LR ... 41 T b
1 LI LT adg | 3 b
1% ¥ - B Pegatiie 5 iy i
245 ] | 5 L1 -] b
3 gig 2 514 T M b
3 10 3 [ T
3| 114 3 6l ﬂﬁ gﬁ ?':ii
4 11 a 7 ] ] Lo
44| 13d | 34| B 10 L] e
] 1434 i | @ 1 1 L
5l | 1744 414 | 11 13| 14 by
6lg | 2014 5 12 15 135 £
T | 2415 1 | 14 19 134 iy
Tie | 27 & 16 1] 1% 4
5 a0 6lg | 18 3| 14 1
alg | A T 1w | s g | g
9ly | as . 10 ITHE | 10 Ik
i1 *0ke - 24 3z 12 144
1% 4| 1o 10 |y | 21k 114
2 | R i k] a5 g 1ig
- N ISR PR 43 53 1% L1ty
8 e 48 salg | oy 1

All dimenstons given in inches,
For welghta, ses tables LA, 2A, 3A, 44 aml 5A, beginping with page 334,

*Dioes not apply to troe ¥s or double branch efbows.
L For fecing, see Introdectory Note 10.
! For Bange bolt holes, refer to Tabie 2, niso see Introductory MNote 11,
i Feor spat fecing. see Introductory Baote 12,
" For wall thickness tolerance, see Intreductary Mote 6.
B Far cemter to face tolerances, see Introductory Note B,
 For intersecting center lines of side outlet elbows, see Introdectory Mote Ta.
TFor center to face dimensions af reducieg elbows and side cutlet elbows, see Intraductory

HMote Thi and 3.

¥ Far center to face dimensbons of special degree ethows, see Introductary MNate 7h.
¥ For center to fece dimensions of reducing tees and erosses, see Table 5.
¥ For center to face dimensions of rediscing Ioterals, see Table 6.
i Faor face to fnce dimenstond of reducers and eccentrie rediseers, see Intsoductory Mote Te.
o For reinforcement of erpascs and laterals, see Introductory Mote 13,
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--.1——| ) - .l--l - -
It | T T Fl |
H ‘J_ﬂ H H | H
¥ L] ! ¥ i B
o] YU a4l (YU sl Ladi
]
TEE RECUCING TEE REDUCING CROSS REDUCING ERCSS AFCUCING
Ol CUTLET O ORE P oM bl ORE UM AKO
AmiD GUTLET CGUTLETS BOTH GUTLETS
—_— H
b Y
F:
"; _:?F Y Betie E} Betled
" iy
—
S0.TEE OR CROSS 8.0. TEE O CROSS
BECUCIHG 07 REDUCING G OHE Rl
BOTH CUTLETS AN QUTLETS

Dimensions of Reducing Tees ond Reducing Crosses
(Short Body Patterns)’.2.2.4.5,18

TABLE MHO. 5
" 3 Sapes ¥ af Outlet Cemter™ ¥ ia lfmtﬂ to Face Outlet
Hominal Pips Size amEd Ssnaller Face Run ar Slde Outlet
¥ J .
I8 Onx 12 13 158

i oD 14 14 17
4 0D 16 15 19
50 OD 18] 14 3
36 0D 4 o] 6
41 OD 4 3 kL]
48 OD o b 34

Al reducing tees nnd eredden, sives, 16 . and smnller, shall have same center to
face dimensions as straight size fitinga, eorvesponding to the size of the lasgest apening,
See Table 4. See Introdustory Note Tel and Ted.

All dimengions given in inches,

| For facing, see Introdactocsy Nete 10,

2 For flange bolt heles refer to Table 2, &lsa see Intredisetary Mote 11,

¥ For spot focing, see Intredluctory Nobe 12,

! For Annge dimensions, wall thickness, and part diamstes, see Tabkls 4,

E For center to foce tolerances, see Intrscluctery MNote B,

§ For center to foce dimensions of tees and crosses haviag catbets larger than gwen in
ihe nbove table, see Inftroductory Mote Tel.

T Faor center to face dimensicns of tees amd crosses reducing on ong run anly, see
Introduetory Mote fcl.

F For cemter to foce dimensions of tees reducing on both muas, knewn as il leesl
tees, see Introductory Mote Tel.

" Far eeniter to e dimensions of reducing side outlet tees and crosses having two
diferent aize redisctions on the outlets, see Introductory Mote Tol.

¥ Far reinforcemsent of cresics, sé¢ Introdectory Mote 13,
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A5 LATERAL 45° LATERAL

REDUCING ON BRAMNCH REDUCING OM ONE
RUN AMD BRAMNGH

Reducing Laterals (Short Body Pattern).3.3.4.5.3

TABLE RO. &
HMominal Size? of Branch Center? to Center to Center to
Pipe Size and Smalier Face Run Face Eun Face Branch
| | M | N P

18 ODx ] 5 1 1744
20 O 1 w 1 g
4 oD 12 4 M 3414

O 14 <L) 0 41

Al reducing listerils sagea 16 isches and amaller, dlall have same oehber b0 face
dimensions as siraight saze Gtiings correaponding to e of the lasgest opening,  See
Table 4. Bee Introductory Mote Tel,

All dimensions given in inches,

' For focing, see Introductory Mate 14.

¥ Fer fange bolt holes refer to Table 1, alsa see Introductery Naote 10,

' Far spot focing, see Introductory Mate 13,

t For flange dimensions, wall thickness, and pert diameter, sec Table 4.

| Far cenber bo face tolerances, see Introductery Nate B.

L Fae center to face dimensicns of laterals having branch lasger than given in the
abane table, see Introductory Noke Tel.

T For eenter 1o faes dimensions of Interal reducing on run enliy, see Inductory Mot

Ted.
! Far reinforcement of laterals, see Introductory Note 13,
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W
-5
o

T P9 E
[ =™

_..#i— - -:_+
T b e T g T4 [,.__.5___ 1 5
BASE ELBOW BASE TEL $- | 4} |
EQUARE BASE
Dimensions of Base Elbows ond Base Teos'.5.5.4
TABLE NO, 7
| | D of 3 4 | ) !Ein-ul' ) Bl.l-rDrlI'In.;T

Wominal | Center [Round Bas: Thickness Thicknoss Support- gon cirel | TH of
Pipe Sier | to Base | or Widthof | of Base | of Ribs | ing Pipe| oo mott | Diedlied

{Squnre Base| for Baee | Boacing Holes
e R | & | T | U |_ W
1 134 34 R iy ¥ | ay 4y
ik 3t5 ilq Tia b i | | &
14 Iy aly Th 14 1 iy ]
2 44 alg by 14 14 | 2k | %
214 414 A%y 1 b 14 ke o ]
a 475 5 W ] 1k a5 | M
344 LA 3 % o 1% ilg 54
4 514 8 84 i | 2 A% | y
5 aLf 7 g b4 144 - I |
3 F) 7 Mgy kR 114 5he M
8 g3 o e % 4 L E
10 o ] e T4 4 The M
12 114 11 i 1 fi a4 15
40D | 1214 11 i i fi alg 1
15 0D | 134 11 1 fi LT 14
12 O 15 1314 1y o] B 11% 41
a0 QD | 16 134 1k 14 B 11% 5
_24 0D | 183 12y | 14 | 14 | B 118 11
All dimarasons given in izches.
=: ;.:.iﬂ;wnpﬂd:wddi:'n oo roomed Basrs bn the same an for the flange of the wapperting pipe wise
b i § el v d ke e e Eo L L L
’Th-l'hl-udlnwnqhm'mrw-'ﬂlhﬂrhtnﬂnd ainra.
i Foe pedacing fitting che sice and qenter o face dimen of ‘hasa arw

a ﬂuﬂ'lhl
IHE'II apeditgg of Mirtbag.  Dn the cass of reducing base slbows ordemn shall spaciiy
h-trmu nhe larger or smallsr aing,
E:uu dlimenaiom, refer an Tables 4 and §.
'rﬁl.:h larger thain 34 in., sahodugs fircings are recommeended, ses Tabdes £ and 9.
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TOF VIEW

L= dCater dor ASEF SCCET 00 S0 0 &F BT

SIPE WIEW

Dimensions of Anchorage Bases for Tees [Straight Sizes) .2

TABLE NO.
' | ' |

: Width | Cen Longitadi- Mumber

iing Cm‘l::uJ and | THEE o, | of Riba | TREE- | pyigm nal Centers| T7™ | of Balt

Pipe | @ | Leogth "':; berof | and "':,‘ of Fn:lnEnd.l ‘E‘;: Hoies on

Base of Square Ribs | Inséd= Bodts | Bolt to | Esch Sid

Sire Base | Duse Bolty | Fobs nd Bolt |CEMETR ot Bosey
A B c D E r o H K L

i

234 sl o7 ) T T 15 By 4L alg 2
] 43 | 744 Ll O P % 0] L 5 2
314 sl | B4 wel v Lo 1% i P & 1
4 s15| 9 g | 3 | M [ Ay 614 3
5 &4 | 10 g | 9 5 ¥ 75 3y 7h¢ a
B T 11 1 1 & g 15 P Bl 3
8 B | 1a%g | 134 | a2 & 8 | 1 sig i1 3
10 93 | 16 g | 3 | ¥ | 14 Py 1234 4
12 1y | 19 14 | 3 s | omg | o1y Py 1514 &
1won|i12g | n 13 | 2 sy | ¥ | 14 tig 175§ P
150D | 1N | wg | atg | | o1 134 # 193§ 4
18 OO | 15 15 % | 3 Blg [ g | 1M LT 34 4
20 0D | 16 274 | M| 3 ol | 14 | 1M 14 4 P
24 0D | 1814 | 32 14 | 3 uk | g | 1 214 835 P
300D | 22 3% | 25 | 4 P | 1R | 1% 74 g 5
360D | 3514 | 46 2 | 4 g | 1% | 1% alg s0l§ 5
410D | 294 | 53 g | 4 13 Mg | 3 1034 wii | s
oD | 335 | 508 | M | 4 145 | 2 | g | uk salg | 8

All dirsnstond given in nches,
| Bases not finished usiles 8o ordered,
7 For the ter dimensions, refor to Tabile 4,
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BIDE WIEW

L FERATE OF APCT SVLED £ AN S O Bard

imensions of Anchorage Bases for Reducing Tees (Short Body Pattern) "2

TABLE WD, 9
| | {'-ml """""“ I bt o
wminal | T conrer Lengih | Widh ey | e | o Ribe | TN | Dy, | oeter | Wewma- | gy
b U o SR I J B S L 8 B - R I~
Hinadley | Thiias RBibs Iedns Bt Bedt 1o | Cemqees. Shde off
Aol Thane
Rl
A m i & o K ¥ a ] ® [
EOD 12 15 1% 25 I 1% | 3 5hi | 145 i | 5k IIH-l +
@ Oy 14 I6 i ETH' L1 3 [ 1k 14 | 534 134 | 4
4 0D 16 IR | 2314 | o1 | 3 7 14 1 1% ] 4
o o L] 13 | 274 l 3By | I 3 9 114 1 | T KEE 4
& O FE ] 5 3T | 46 24 3 14y | 15 114 | Big kg 4
T 00 FE ] MLy | 3614 | 53 | 294 e Blg | 103G | 18§ T4 4k Ly 5
5 OD ki [e] | 334 | 'HH | ﬂl‘-i 4y | 4 oM | 2 18 Blg 533 L]
| |

Redurcing l.l.'!l aEaca !E i, dris] H:n-nl'lrr. nhall have the same M&mrﬂmnl straight size
e shown in Table B corresponicling to iz of the l&igedt cpening.

All dimensoms given in inches,

1 Bases not finished unless w0 ordered.

! For sires 18 Iinches and larger, if the outlet is the game sire or smaoller than given in Table 2
hoet body pattern). the base dimensions showm in this table shall be nsed. I the outlet is lorger
wn shown in Table 9, the base dimensions shall 'hethem‘ueuh the straight size tee shown in
wble 8, corresponding to the stre of the lorgest opening

Tees reducitg on rus anly shall hnw:ﬂu-m:hludnmﬁumﬁlﬂmﬂahtlutmdmh

able & correapending o the sige of the lnrgest opering.
#For the reducing toe dimensicas, refer to Table 5,
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APPENDIX'
REPRINT FROM ASA-Hifa-1005

Table 1A Theosetbcal Weights of Class 125 Flanges, Elbows, Crosses, Teos, Side
Oagler Tees, and Laterals®

a96888 883

augs

b=t

neIgE

SRRERR

=2ERH

AR

833288 823338

-

HRTHE

$RE563 B8B8cE

-

RREZE

*:RRES 385858

bl ]

aZnsdE

2ERRES 223555

P D P

~H2RN

veszze gpses

b= 4231

RYEUER T

R

== =

= s i

ey

mnn [ T=ToTs
o Coeo
BREETI

wgHzy




AS.A, Flanged Fittings 355

APPENDIX

HEFKLNT FROM AfA-RlL- 1509

Table 2A Theoretical Weights of Class 125 Reducing Elbows
Reducers, and Eccentric Reducers!

i Reducers . Redacers
HHPT;':.'I' E;]d::::g m%'ﬂs:ccnl:rl.c Mominal R;;ﬂ:g mﬂi:uurﬁ:
i educers ucers
2 Lb o Lb Lb
3 X2l 22 18 12 = 1o 220 150
3 x2 1% 16 12 %8 180 155
3155 17 12 %86 165 150
35 = 3 28 24 14 = 12 230 Za0
315 = 2 14 = 1D 280 Z220
24 20

E = Y i 1 14 % & 240 200
43 3 28 16 = 14 420 240
4314 3l 26 16 x 12 380 aln
4 ¥ 3 =5 4 16 = 10 Mo 280
54 44 35 lex8 00 250
5x3 i 3z 18 » 16 540 430
5w 2% ar k1 | 18 » 14 480 380
65 G0 5 18X le 440 350
64 56 47 15 x 10 350 X0
B35 51 4% paa 50 e
B3 47 49 i [ £40 L]
86 40 ) 20w 14 5T 420
Bx5 v T b [ o 520 410
B4 ) B5 24 w20 1010 TED
oxa 150 130 24 18 430 T
106 135 10 2w 18 A&0) #70
0w 5 115 55 2w 12 0 B0

All dimenssons given in inches.

i All welghts Beted are for fittings faced amd drifled, hased on mintmum ihick-
wesses and’ dimensions given [0 preseding tables, without allowanses for variation.
Cast iron i assumed o welgh 0265 b pee & 18,
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APPENDIX

AETIINT FROM ARA - NS 1630

Table 3A Theoretical Weights of Class 125

Reducing Laterals®

Lateral? Lateral®
Nominal e Nomisal | Reduciog
pe Not : Mot
Size {m*ubudj Size Ribbed
Lt L
I NIAN2L 42 2% 12 % 10 470
Iwax2 e} 12 = 12 = & 430
INI NI 26 12x12x8 4000
315 X 15 %3 55 Mx1axiz| e
385 % 305 M 214 52 4 % 14 % 10 550
agxagxz 44 X MxE 550
434 Ka 0 163 16 14 [ 880
4243 B 163 16 % 12 [ 830
4x4X2Y B3 16316 % 10| 780
aMax2 B0 16 3 16 X 8 740
EWEX4 a3 1818 % 16 [ 1100
B 5 X3l 86 183 18 > 14 | 1030
5% 56X3 A2 18 % 18 % 12| 960
55 X2 7 183 18 10| 930
MG ME 120 H M o 1B 1400
L 115 20 0% M o 16 350
G 305 0% 30 X w14 g
BMbGxN3 0% 20 = 3 12 122
2 30 10 =240

BEXEXE 195
EXBXSE 181 24w 2% 20| 2040
EXEX4 175 24 %24 % 18| 1980
B4 M % 16| 1880
10 % 10 % B a0 242 14| 1810
10 % 10 X 6 280 24 % 2 x 12| *1250

10 % 10 % & 27

All dimensioas given in inches.

' Weights of laterals do not include reinforcing ribs.

¥ ATl weights listed are for Gttings faced acd drilled, based oo
minimum thickneszes and dimensions given in preceding tables,
witboat allowances for wvariation. Cast iron @ assumed to
weigh 0.26 Ib per oo in

® These sizes made in the short body pettern only
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ASA
B16k-19:44

American Standard
Cast Iren Pipe Flanges and Flanged Fittings,

Class 250

Introductory Notes
1. FRESSURE RATING

These flanges and Ritings are rated as follows:
For maximum saturated steam service pressures of
250 psl (gage] sizes 1 to 12 in., incl.
200 pai (gage) sizes 14 to 24 in., incl.
100 psi (gage) sizes 30 to 48 in., incl.®
For maximum water service pressures at or near the ordinary range of
air temperature
400 psi (gage) sizes 1 to 12 in., incl.
300 psi (gage) sizes 14 to 48 in., incl.,®
for Aanges only.!

2. SIZES

The gizes of the fttings in the following tables will be identified by the
corresponding “‘nominal pipe size.'
J. MAREING

All fetings shall have marls cast on them indleating the manufacturer
and fgures indicating the service pressure rating. Sizes up to and in-
cluding 12 in. shall earry the fgures "'250" indicating the saturated steam
servioe pressure rating. Sizes 14 to 24 in., inclusive, shall carry the fgures
“200" indicating the saturated steam service pressiure rating. Sizes 30 to
48 in., inclosive,* shall earry the fgores 100" indicating the saturated
steam service pressure rating. These marking requirements comply with
principles established in MEE Standard Practice 8P-25.
d. MATERIAL

Castings.—The dimensions prescribed in this standard are based upon
gray iron castings of high quality produced under regular control of
chemical and physical properties by a recognized process. The manufac-

* Bigen M to 48 in. are incladed for conveniemoe where special fittings larger than
24 In. are required [see Table 1),

1 It will be noted that water service ratings s showmn for sizes 14 in. and larger in this
standard are applicable to fanges only and not to fiktings. Water service ratings cn fittings

14 in. nnd larger nre withheid in this issue of the standard pending receipt of fmal report
on research work which i now being conducted by ASA Sectional Committes A1,
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torer shall be prepared to certify that his product has been so produced
that the chemical and physical properties thereof, as proved by test
specimens, are at least equal to the requirements specified in AT M.
Bpecification A 126. Flanges and fAttings 12 in. and amaller shall be made
of material at least equal to the requirements of A.5.T. M. Bpecification
A 126, Class “A" regular gray iroan.

Flanges and fittings 14 in. and larger shall be made of material at least
equal to the requirements of A.5.T.M, Specification A 126, Class “B"
higher strength gray iron.

Eequirements of A S T. M. A 126 are as follows:

Class A
EHJFhuI‘ 0.12 per cent max
Phosphorus 0.75 per cent max
Tensmle strength 21,000 pa1 min

Class B
Sulphue 0.12 per cent max
Phosphorus 0.75 per coent max
Tensile strength 31,000 psi min

It is intended that material required by this standard shall be in
accordance with the requirements shoen herein or as required in the
latest edition of A.8.T.M. Standard Specifications for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings (A 126).

Bolting.—Carbon steel bolts shall be used with these flanges and
fittings and shall be made of metal which conforms to AJS.T .M. Bpecifi-
caticn A 107.

E WALL THICKNESS TOLERAMCE

Patterns shall be designed to produce castings having the wall thick.
nesses given in the tables. The wall thicknesses of the castings at no point
ghall be less than 8714 per cent of the dimenstons given.

b. TESTS

These fittings shall be designed to withstand, without showing leaks,
hydrostatic test pressures of twice the rated steam pressure, Hydrostatic
tests of cast iron Attings coversd by this standard are not required unless
specified by the user,

7. FACING

Thess cast iron flanges and Aanged Attings shall have a raised face
Wz in. high of the diameters given in Table 2. The ratsed foce 8 included
in the minimom flange thickness and center to face dimensions.
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An inspection limit of plus or minus 15, in. shall be allowed on all center
to contact surface dimensions for sizea up to and including 10 in. and
plus or minus 1 in. on aizes larger than 10 in. An inspection limit of
plus or minus 4y in. shall be allowed on all contact-surface-to-contact=
sutface dimenstons for sizes up to and including 10 in. and plus or minus
L% in. on gizes langer than 10 in.

B BOLTING

Bolt holes are in multiples of four, so that Attings may be made to
face in any quarter,

Balt holes shall straddie the center line.

For bolts having a diameter of 114 in. and less the bolt holes shall be
drilled Lg im. larger than the nominal dismeter of the bolt. Holes for
144 in. diameter bolts shall be drilled % in. larger than the nominal
diameter of the bolt. Holes for bolts having a diameter 134 and 2 in.
shall be drilled Y in. larger than the nominal diameter of the bolt.

Bolts shall be of carbon steel with American Standoard regular un-
fnished square heads or American Stondard heavy unfinished hexagonal
heads and the nuts shall be of carbon steel with American Standard heavy
hexagonal dimensions, all as specified in American Standard for Wrench
Head Bolts and Muts and Wrench Openings (ASA BI18.2-1941). For
bolts 1% in. in diameter and larger, bolt-studs with 8 nut on each end
are recommended.,

Hexagonal nuts for pipe sizes 1 in. to 16 in, can be conveniently pulled
up with open wrenches of minimum design of heads. Hexagonal nuts for
pipe sizes 18 in. to 48 in. can be conveniently pulled up with box wrenches.

All bolts, or bolt-studs if used, and all nuts shall be threaded in ac-
cordance with American Btandard for Screw Threads (ASA Bl,1-1935)
Coarse-Thread Series, Class 2 Fit.

9. SPOT FACING

The bolt holes of these cast iron flanges and flanged fittings need not
be spot faced for ordinary service except as follows: In sizes 12 in. and
smaller when rough Ranges, after facing, are oversize more than £ in. in
thickness, they shall be spot faced to the specified thickness of fange
(minimum)} with a plus tolerance of Mg in. In sizes 14 to 24 in., inclusive,
when rough flanges, after facing, are oversize more than 3 in. in thick-
ness they shall be spot faced to the specified thickness of flange (minimum)
with a plus tolerance of Y in. In sizes 30 in. and larger when rough
flanges, after facing, are oversize more than 4 in. in thickness they shall
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be spot faced to the specified thickness of Aange (minimum) with a plus
toleranee of 14 in.
10. REDUCING FITTINGS

Reducing elbows carry same dimensions center to face as straight size
elbows corresponding to the size of the larger opening.

Tees sizes 16 in. and smaller, reducing on the outlet, have the same
dimension center to face and face to face as straight size fittings corre-
gponding to the size of the larger opening. Sizes 18 in. and larger re-
ducing on the outlet are made in two lengths depending on the size of
the cutlet as given in Table 5. Teea reducing on the run only have the
same dimension center to face and face to face as straight size fittings
corresponcing to the size of the larger opening.

Tess increasing on the outlet are generally knowmn as Bull Head Tees
and have the same center to face and face to face dimensions as straight
fittings the size of the outlet,

Reducers for all reductions have the same face to face dimensions as
given in Tahle 4 for the larger opening.

Reducing fittings listed in this standard shall be ordered by the des-
ignation of the outlets in their proper sequence as indicated in the
sketches in Fig 1.

11. ELBEO'WS

Special degree elbows ranging from 1 to 45 deg,, inclusive, have the
sarme center to face dimension given for 45-deg. elbows and those over
45 deg. and up to 90 deg., inclusive, shall have the same center to face
dimensions given for 90-deg. elbows. The angle designation of an elbow
is ita deflection from straight line Aow and is the angle between the flange
faces.

11, DRAIN TAPFINGS

The maximum size of hole that can be tapped in the wall of the fitting
without adding a boss is shown in Table 1.

When bosses are required the method of designating the locations of
the tapped holes for drains is shown in Fig 2. Each possible location is
designated by a letter so that desired locations for the various types of
fittings may be definitely specfied without the use of further sketches or
description.

Maximum 5ize of Tapped Hele in Fitting Without Adding Bosses

TABLE MO, 1

Size of Fitting (Inchea) ., . ... ....oonnn -3 45 G @ ] 12 1+14
Sire of Tapped Haole (Inchea) .. ......... L5 M ON 1 14 188 !




A.5.A. Flanged Fittings 363

REDUCING TEES

b B b b
j : Euc E”': |
a a o [
REDICING O REDUCING OH REDUCING OH REDUCIHG OH BOTH
DUTLET OHE RUH QHE RUM B OUTLET RUNS (BULLHEAD)

KOTEs= I's &;:‘g‘ﬂa‘h‘ i pulfipls of redlueing Fittings fhe epanings
should be remad .-'E-'lr arger faoficated .ﬁﬁh jm{m of 1he
feffgrs o b, andl &,

Fig. 1 Mothod of Designating Qutlets of Reducing Fittings In Specifcations
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i 1 TE
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e o T e
80" ELBOW 90" ELBOW TEE
STRAIGHT SIZE STRAIGHT SITIE

80" ELBOW TEE
REDUCING S1ZE REDUCIHG SATE
g ﬁ
e Al W -
. i g
| * Al
T
50 BASE ELBOW BASE TEE
STRALGHT SIZE

NOTE ™= Inm #he ahove shefch, olf of
tie palrs of fiiings repreicat
F.'r.l"r'ﬂ".-: with spmmetrical shaper.
These repvedent Pwo wigws of fhe
e FFr.r.-:g-.

45" ELBOW REDUCER
Fig. 2 Method of Desdgnating Location of Tapped Holes for Dralng When Bpecified




Class 250 Cast Ilron Flanges and Fittings
Dimensions of Cast Iren Flanges, Drilling for Balts and Their Lengths

TABLE MO. 3
Mg | fep (Tggemc| G| sl e | it | g

Sixa Flasge Ml Fain l Chpcle Blodes Bads LA B Tl Twn MNals Cmakeq

1 4ig 1 g 3 L] | 1 = 23§

1% L1 5? g aé q ;2 b e ey 1z Al

i ﬁ;} ’;—'iﬁ !-'.IE. i 1 i ﬁ 2 R e e 1 !!-.i;

a [ 4 5 B 2 ErE el 3 x Ay

214 The i 4l 5;2 1% 8 a Py e 2lgx BLE

3 Bl 1584 Mg & g:f -1 3 SR 3 x Eﬁ

34 L] 134 [L¥ T B L Liciasueeos Ilgx B

4 10 1.§ L1 TE k B N Lscraaierin § xThy

5 11 1 Bl 9 k B B - S A 5 x AlG

& 1284 I.f-i'. Bl h[= ka1 13 %2 4 AT & x Ul§

& 15 134 1118 13 1 13 Ak |ocrseaezay 8 xlily

10 174 114 Ldbi 1554 1 16 1 5 cebadeeacy| B0 xiAby
12 04 F] L& 1734 1 16 1345 B4 boviawesoy 17 xl6ig
14 O 3 H.‘? 18! fis 1 a0 t;} - O PRt W I3 hixiohs
16 O 544 a3 PR Tz 114 a0 1 Bl lecciiieaas 151gxil

18 O Fii 2% 235, T4 144 24 135 L7 T J B xi3
a0 Oy 0l 2 5% v 1% 29 1 & s aaay 19 =i
34 O 3 2 B0y 32 1y 24 1 T 4 x50
30 Oy 43 a 3G Jaly 2 a8 1 B 1054 0 =57
=36 O0Y =0 k- lﬂ'jali 46 2 a3 1 a i1 E4

57 QL &7 i L1 507 52 2 13 b 10 132 ELIRESE L]
*aE T &5 4 SRt 8 3 Ak i 1] 13 | 46 xif

All dimersichs given in inches,

# Theas sices Incheted for convenirecs wiers specal Attinge larger thes 74 b=, roqpuired.,

! Dyilling Hm-nlllnm wre in sulyipbes of fﬂ'l-lr.l-l'l'ihl#‘l'i'lu'lllﬂrﬂ-l'l'hlﬂfhtﬁﬁﬂl:r:ﬂrmruqﬂdﬁlhﬂﬂummwllm1l‘ﬂl-ulﬁimﬂ
ahan § 5 in, the Bolp boles akall be dnDed b in, In dlemersy 1Pan he poemingl dismeqer of ghe bedy, Boles fop bads § 5§ in. s8all 8= diilled 14 in. lefger
i sy (dan qhs noarsnal damecer of by rqbﬂ:l%.i'n.ﬂrd ahall be Sifliad 1 I8, langey 1han draimeted of badta.

1 For apes. facing the Balt hodes on boak fsmges and Betings, ece | .+,ﬂp=%.

AN I50 cian G Nistges have @ Lg-ii. raiwed face, ramwed (mor m dnc] in the face to fics, coster 1o Bice, and the minimom Ueckseem of Bangs

i For bodting sgecificstions, st Por. B, Bolting.

adjg wos] ys05 jo yoogpuoy
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Class 250 Cast Iron Flanges and Fittings
=t

=

3y

i

1
T T
FW /K 7T A
— I 1 | |
| " |
I =] 3 o /
B, avp SMALLER 10 ., avp LARGER
Dimensions of Serewed Companion and Blind Flanges'?
TABLE MO, 3
Thick-:

Meagraeal | Diam? | Déami. St Wall D Length I“t:fm DI;:I_'
F:!pt al il af Thick: Hub ImH“uh"‘h" T is| Trmised
Sige Port Flange mﬂ ness {Bllin..] (Min.) | (Mis.) Price

I (4 ] i ] W X Y T W
1 ol e | el - :152 % | 068 | m
1 1 B | WLt 1 1 0. 76 a
1% |§ &1 ?sﬁ ....... 2% 1% | o83
2 2 dg | 2L g 14 | 100 434
2 1 ) N PR A 13 1,14 !
EH 3H 8 I;.-i ;I{ | 1 § 1,20 gt
g EYT a T, TR IR 11 1,25
4H ah 10 H? | [ 1 1,30 ]
5 5 11 145 I 1,41
] 6 12 LR P ] g | 1,51 @
g B !55-*5 :l‘;" mvnad 16k ﬂ'lr 1.7 R
10 10 17 1?-'[; g 1234 Fdo 1.%2 148k
12 132 20 c 1 1434 ﬂ? 2.12 16
14 O 134 23 14 Ik 16y I 2.235 1a!
16 O 158 1584 2 1 1834 74 2,45 Ny
180D 17 28 24 1ii it y ! 1344
WwoD | 19 3034 :{5 I R Db 2580
MOD | 23 36 ] 4 e SRR mieanaty BT

—

Al dimenssons given i nclhea,

1AIL Class 250 cast iron Aanges bove o Minch rabsed face. This rabied face is
Included in the minicmam thicknes of Aange dimeniuong,

1 Afl blind Aanges for sizes 10 inchea (171 inches 0D} and larger emust b dished,
with inside radius equal to the port diameter. The wall thickoess at 2o point dhall be
bean thinn 87 14 per cent of the dimensions given in the takle.

! For drilling templates refer to Table 2.
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Class 250 Cast lr_nn Flanges and Fittings

i:h DS LO%E RADILS A5 DG EECUCIRS
L ]
BESUCLR
Dimensiens :rf llhnuﬂ. Tees, and Reducers’-®
TABLE N, 4,
|
. | Inside | Wall § Thick- Cen- Center | Cen- |Face -4
Nari- | Diam. | Thick- | Diam. | ness ! | D807 per 103 (t0 Face ter 13| to
F of nass aof of B A 1|t Face | Long | to Face| Face
ﬁf: Fittin of Flange | Flange Face Elbow | Radius 45 Deg,| Re-
(Min.) | Bady 4.5 KT ard Tee | Elbow | Elbow | diacer
A B c L2}
2 2 W | 6M M| 4 5 s | 3 5
ke 214 7 1 ] 5l T ﬂﬁ 5k
3 3 I R 14 5844y & T G
3k 3lg a IE ::% Gl g [0
4 i 1o 1 i 7 9 )
5 5 B | 12 1 8 10k 8
] ] |1zl | 1 g Bl |1ilg | 514 7
B B 1 15 I!;’z 1 152;2 10 14 il Il
10 10 1 17 1% |14 ny |18 | 7 12
i2 i3 i 20 - I i3 i ] i4
140D | I3 134 k| Tk | 18t 15 2114 Bl | 18
1600 | 1544 134 | 254 214 2134 1dlg | 24 olg | 1m
180D | 1T 1% 15 2 2354 18 0lg | 10 19
WOD | 19 1 dalg 2 | 28y 19 20 1oly | 0
14 O | 3 1 34 | 15§ i 3ol ] 5 iz a4
| | |
All dimensions given in inches.
h;ﬁllﬂ.—il:::rl.::nl}“ hmlli‘-ﬁln:hdrnl-d[ﬂ Thin ralsed ficeh [Bcloded in the face bo
oenker o m Fhicknesa H.lu.r -d]'rnlu.:l._
kd‘::z R AT L ight eter clbsrwn correrpend-
h! af the . Tees 16 kmch .l.p-d. nn.lﬂ- rrducisg o n..l:-l: have the wmo
Hm 18 h;h':-l::q-tl.q'm lm“ o ';1'?h‘|ﬂm -ﬂm—ﬂ; In twn ﬂmﬂﬂ' “ud::h
the cutict, For dimmalons of the shoay Eody patbern see Tabea 5,

VEpecial degres
mivem for 48 elbcrwn, and thess aver 45 deg, sl wp to 90 S8, we, shall hawe the sams cemicr
o fmor Tar l"Fil'm e ol s deflarticn from
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Class 250 Cast Iron Flanges and Fittings

Dimensions of Reducing Tees** (Short Body Patterns)
TABLE HO. §

Bize? of Ouwtlet Center! o
mnd Smaller Fhee Run
H

Face! 1o Face Center! to
Run Face Duatlzg
H4+H I

Nominal? Pipe Size |

All reducing tees sives 18 in. and smaller hawve same faee 0o feee aned center to foce
dimeniong & stradght sizes. Sge Table &

15600 | 12 | 14 | 23 | 17
0D 14 1534 | i1 1844
oD | 16 17 M| ul

All dimenaions given in Inches.

L ATl Chuss 250 cast fron flanges hove o s, rofsed face, This ralsed foce is ipeluded
in the face to fuee, center 00 Face, and the minimum thickness of flnnge dimensions.

1 Shart bady patterna ase @ied for siees 18 0. and larger.

¥ Long body patterna arc used when outleta ase larges than given i the above
table, and, therefore, have the eame difncaiians as sleaight die HLLings,

§ Teea reducing on the run only camry same dimensicma comter o face and face
to face as strolght size fittings corresponding to size of the larger opening. Tees incroas-
ing on outlet, known o8 Bull Head Tees, will have same center to face nnd faoe to
face dismengions as o straight fitting of the slze of the outlet. For exomples A& B3zl Ex18-5n.
e will be govermed by the dimenslons of the 1E-in. long body tee. given in Toable 4,
namcly 18 in. center W face of all openings aned 36 kn, fnce to fece,

For flange dimensieas, wall thickneses, and pest dismeters, sec Table 4.

For drilling dimensicns, see Talbde 2,
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Class 250 Cast Iron Flanges and Fittings

e s T w——

_J |&' Pu
-l n
] el

T T
ri"—'-'.i—l- + 4 — - 5 ——
Dimensions af Base Elbews and Base Teesdd
TABLE HO. &
Mominal Pipe | Center to | Diam.'?of | Thickness | Thickness | i
Sise Base | Round Base | of Base of Ribs Wﬁ“ﬁﬂ“
R ' 8 T | u |

i 414 Sld L b ik

a4 44 L1 & Ko 14

3 51 a4 g & o 114

ALy 5y 6k g b4 i}

4 & a6k 4 By 2

5 1y 7 I i 14

6 Tig Thd 1 | 4 a4

] ] i 14 H 4
10 104 1o 14§ i ]
12 12 15 116 1 ]
1400 1314 N2k 5 | [
1600 144 12k 14 L4 fi
1R 164§ i5 144 ]
2000 1734 I5 184 14 g
#0D 204 1 . 11§ 14 i

All dimeaitand given in inches.

I Bages when drilled sbould be to the template of the Bange of the supporting
pape sife using only four boles in &ll cases 35 placed as to miiss the ribs. Far drilling
teinpiates refer to Table 3. These bases are intended for supports in compression and
arg not o be used for anchors or supperts in tensicn o shenr.

# Size and center to face dimension of base are determined by the size of the lnrgest
apemiag of itting,

¥ Dimensions for base fittings apply to stradght and reducing sizes, and loog and
shart body patterna.

{ Bazes not Anished anless so ordered.
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APPENDIX'

Theoretical Weights of Class 250 Flanges, Elbows, and Tees?
TABLE NQ. 1A

Mominnd Cornpanion Biind 0 Dheg. 4 5:Deg. B0-Deg. T
Pipe Flanges, | Flanges, | Elbow, | Elbow, |Long Radius| |70
Bigs Pounds Pounds | Pounds | Pounds mmlpﬁ"‘""
1 i - TR
114 [ . SRR A o LA S
7 ¥ B 20 i a3 32
234 it ] an L] LT 45
3 14 16 40 L 1] 44 T
3% 18 1] A5 rT 55 76
4 21 26 0% 1] 71 o
5 9 34 B7 T G 135
[ ar 46 115 104 135 180
B 86 §4 164 154 230 250
10 Al 120 200 240 330 430
12 115 155 41 340 315} 630
14 00 15% T10 S60 £40 bl ]} il
16 00D 19% IT0 150 &2 T 1150
18 QD b T e | 250 arm TRO 1360 1455
iilela] B 1 ki 1330 bl 1830 1880
T4 O IC ............ :1' a7 LR40 1430 2470 2800
Al dirsensicng given in knches.

1 For infarmation caly, ot mandstory.

# All weights listed anc Ffor Bitings feced and drilled, based an minimum thicknesses
ard dimensions given in preceding tabies, witheut allowanoes for variation. Cast Iron
s pswartied to weigh 0,38 pound per cabic inch,
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Appendix

Class 250 Reducing Elbows, and Reducors, Stock Sizes and Weights!
TABLE MO, 1A

Reducing Reducing
Elbow, 5,';,':‘{‘““; Nominal Elbow, ]’fw”:hﬂ“r::
Weight) | ‘heiehts PipeSise | Weight? | “WeHh
26 23 B o 1
15 P Rxh 135 130
83 4 Bx5 140 115
r 40 fxd 130 108
% &3 10x8 240 150
55 54 10%6 210 170
100 &5 10x5 100 151

All dimenzions given in inches,
1 This table is given las information only, and is not past of the standard. It is
recommended that stock size fttinge e used in laying out piping snd that special sizes,
ok incloded In the list, be ueed only when absclutely necesacy,
¥ The weights Heted are given for convenience in estimating and shipping. and it is
inteoded that they be used for no other purpose.

Class 250 Reducing Tees, Stock Sizes and Weights'
TABLE KNO. 3A

Hominal Pips
Sian

x4
=3

bk o B O

LERBR BRE

216 4=

Weight?, | Nominal Pipe | Weight?, | Nominal Pipe  Weightd,
_Pounds | Bire Pounda |1 Sire | Pounds

42 Sxsxilg 110 Bx 8x 218

35 Ladxh 12% ix fix & 2d0

58 Exdud 120 Hx fix & 244

53 Balins 1570 10x10x & 400

SR | Exhed | Leii] 1oxldx & 3

54 &IMH 140 10uidx & Al

= Bahind 145 I0eidx 4 542

&6 Bxhxd 150 I0e Hxio &0

] GaSeh 155 iox #x & (0]

-1 GESES &0 10z Bx & Ea0

&0 AxBui 280 lox Hx % xis

20 Bxfixd 240 Lo #x10 X80

[ = Bxsixd 240 10x dx B 550

T AxBxd 30 10w dx & 20

135 BuBxd g 2133 Ex Ex1D ¥50
.............. g o i o e e e A 3 el

115

All disnensions given in inches,
1 This tabile ia given For information oaly, and (s not part of the standard. It is recom-
mended that stack gize fittings be used in laying out piping acd that special sizes, not
incladed in the list, be aied saly when nbeolutely necessary.
1 The weights liated are gives for convenience in estirmating ond shipping, and it is
Intenided that they be wied for ne other purpoess,



SECTION 15

A.G.A. Weights and Dimensions

{Bell-and-5pigot Pipe & Fittings)
Eoved on 192% Specifcations




*ror 4,62 8" BELLS
F = 2.50°0UTSIDE RADIUS ONLY

BELL & SPIGOT “{-fﬁ;ﬁﬂmm‘
PIPE

DELL NO. 1—STANDARD BELL

e ——— -

| srprsnac
| Dimensions in Inches Weight
Atual Aectual
Meom. | Out- | Ein- | in Poundg
Ciam..| mide | T | sids
Tom, D | Dhvam.. T
Ina. I=m. |
AlB|c|D|E|F [J|L|R| Bl Perref1z o
; t | * e
T
+ | 480 40| 4.001.301 .50 5.804.00] .59/11.09.503.25 .75 27.0 | 19,50 134
6 | 690, 43| 6.041.401.50 7.904.00 63 11.13.503.35 80| 30.5 | 50.58 367
B | 9.05 45| 8.151.5011.5010.05/4.00) .6911.19(.503.35 80| 51.8 | 42.42f 508

10 [11.10] .49110.12'1.50/1.5012.10/4.00| .69 1.19].502.10) .90/ 57.93 55.51| 671
12 Il:l.:ﬂ' 541312 1.60/1.50 14.30/4.50| 75| 1.35).502.20/1.00, 79.47| 73.83| 885
16 1740/ .62 16.161.80/1.75 18,40 4.50 .90( 1.40.502.50(1.10/125.18 112,58 1351
20 (21,60, .68/20.24°2.00 1.7521.854.50) 97| 1.60/.632.801.15(169.10153.83 1846
34 (2580 .7624.282.10 2,00 27,05 5.00/1.05 1.68 632,80 1.25 235,10 206.41) 3477
30 [31.74) .8530.042.302.00:32.99 5,00 1.15) 1.78.63(3.00/1.30.315.20 284.00 3408
36 (3796 .9536.06.2.50 2.00 39.21(5.0011.35| 1.88).633.201.40410.20 379.25, 4551
82 |44_30/1.07 4206280 1.0045.45/5.00 140 1.03| 63340 1.45/537.50 497,66 5972
48 |50.50/1.2647.98:3.00/2.00:51.75/5.00 1.50] 2.13.633.60/1 .50 657,00 663,50, 7962

Note—Pipe heavier than these standards may be made by reducing the cofes, or
internnl dinmeters *'C*" and "D snme for specinls.

Dimension "L for alees 47, 8% and 8%, and Dimension “F*, shown in sketch ae
T.50 (cotside radivs only), apply to bells of strafght pipe ondy. For bells of specinf
oastings the correct dimensions for “F*' ond “L" ore.

S-m JlF.II ||LJI
& 1.08 1.60
i 1.12 1.00
] 1.18 2.10

"Weight per foot ineludes Bell and Bead.
Welght of Bell incfudes only metal beyvend O. D, of pipe.
1Eee Eketch for Special outaide radius disnenssons for 47, &% and 87 Bells.

472



A.G.A Weights and Dimensions E vk}

A

o I
N—

_,,.._
(RSN EE——

— A
s S
STANDARD LONG RADIUS
90° BEND 90* BEND
STANDARD #0* BENDS
. G i Approzimate Weight
Maminal B 4 in Pounds
Dinsmetes, |
Imehes |
A R 5 1 Bell I Bella
& &4.50 2.50 ¥ GR &1
[ 6.25 4,35 6 100 Qs
B B0 5,90 F 14 kn )
([i] 9.75 7.65 26 103 185
12 11.25 205 27 278 26T
18 17.00 14,50 3 40 425
il 19.00 16,10 F4 07 ]
4 IE.00 1830 X6 1003 100k
30 14,00 21.004 19 1478 1467
5 1800 14,80 42 Fial 5
42 AT.00 28,80 45 984 3025
= 45 3500 | El.4a0 48 4143 4184
LONG RADIUS 0" BENDE
Nowsinal Diimensicna in Inches | Approximate
DRameter, Weight in
Iechen A | R | B Punioila
24 30 39 43 1158
30 35 34 45 1791
36 45 45 i) 205
43 &0 [251] | 72 ELEN
ai [21] 2241 T8 B527

Bée Page 372 for Bell and Spdget Dimensions.
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Handbook of Cast Iron Pipe
R

-]
45° BEND 45° BEND
TY¥FE 1 45" BENDS
. . Approximate Welght
Nominsl Dimiensions in Inches in Poasds
DEameter,
Inches
A 23 g 1 Bells 1 Bell
4 3.8 304 500 50 63
] 4,15 538 300 @b o7
g 531 .75 oo | 173 138
10 6.39 10,35 1300 165 183
12 7.22 1r.12 140040 237 T53
16 9.12 16,040 15.0:0 agr 410
1] 11.0% 15,87 - L 525 &y
F 13,54 2448 19,00 Ba& ET4
30 | 15.87 S 54 3i.%0 147 | 1308
TYPE 2 4%° BENDS
Mol | Dimensions in Inches :.H —
Diameter, | | Weight im
Inches A R g Pouands
L 316 .04 13.65 T4
[ 4.23 538 14.48 113
B §.31 T.75 1531 161
10 6.39 16356 16.14 210
1z .22 N 16.097 a1

Bee Page 372 for Bell and Splget Dimensions,




A.G.4 Weights ond Dimensions

75

T

STANDARD LONG RADIUS
45° BEND 45° BEND
STANDARD 45° BENDS
— -
Di 5 i Todlea Approximate Weight
Mermiaal in Pounds
DHnsmetes,
e |
A R [ ] 2 B:l= 1 Bell
- = _ .
L& v.73 11.562 X3 377 ag7
20 530 15,69 =3 546 544
4 10,15 17.75 xR 74 748
30 11,55 0.87 3 1111 1053
36 13,34 24,50 3 1557 1445
43 14,84 T7.63 T3 T 1043
48 1635 30.75 =3 03 | 615
LOMNG RADIUS 45° BENDS
Moamiral Dimensioas i Lichiss | Appraximste
Daaenster, e | Weight in
Irsches A R Pounds
16 19.88 45 S48
1e] 19.88 45 L]
T4 485 &40 Lk
3 4.85 ] 1333
36 ar.aa o0 1444
47 37.28 -] Ha0&
45 3728 =01 ] 34T

Sce Page 372 for Bell and Spigot Dimensions,



aTe Handbook of Cast lron Pipe
i

Z ! s e
[ I 4
47 Lol A
! 5
TYPE | TI.FE 2
223° BEND 223° BEND
TYPE 1 114" BEENDS
: i . Approzimate Weight
Mominal it o e 2o in Pounds
Diameter,
Inches 1
A | B s 3 Bells 1 Bell
4 269 ! R 20,25 B 5B
& 3.53 .00 2075 BT a1
8 4.8 11.406 21.25 124 150
i L] 5.2 15.70 23.00 160 (-
12 L | 18.1% 22.%0 215 s
14 Tai 24.00 1378 373 aa0
il BTl 20.78 214.75 538 550
4 10018 | 37.00 .00 TE3 798
an 12,30 44.25 a7.75 1153 1176
TYPE 2 124" HENDS
Hominal Dimsnstons io Inches Am:u'm:im_-l.l:e
Dimmeter, Weighi I
Tnck Pounds
A B 8
4 2.60 4.050 15,70 5
4] 553 T.00 15.53 114
8 4 .38 11.%0 1638 152
I0 .22 15,70 17.25 11
12 1.8 1818 17.81 50

See Page 371 for Bell and Splget Demsensions.



A.G.4 Waights and Dimensions 377

s

STﬁlu.H DARD LGHF RADIUS
223" BEND 223° BEND
STANDAFRD 1115* BEND
, Y Approximote Welght
Mominal S B in Pounds
Dimmeter,
Inchies 1
A 4 ] i Bells 1 Be=fi
16 500 13563 3 335 156
n 5.91 15.654 3 475 508
4 .33 1175 33 L1 a4
p i ) 1.15% 20,87 13 a35 &6
36 BT 24.50 13 1280 1306
41 L] 2783 13 1740 1744
48 0.7 A0.78 23 ) | 2319
LOMNG RADIUS 2715" BENDS
|
Wbl Déimerslons in Inches | ap -
Diiameter, Weight in
Inches A R Poands
14 10,10 ] 40
20 10,10 ol 611
24 3.87 130 g7l
0 2387 130 1351
36 35.80 1840 T4
%32 3580 180 ¥p00
48 35,80 &0 #247

Bee Page 371 for Bell and Spigot Dimenxicnt,



are Handbook of Cast Iren Pipe
—

—
ﬂ-
BUSHINGS
Momimal Diimensdons Approximate
DHameter, 2 el | Weight In
Inches A H | Dounds
ox 3 7.00 #.50 a1
B 4 7.0 4.50 13
Bx # 2.15 &.50 a3
Bz & .15 4.50 18
10x & 11.20¢ #_50 IR
10x 8 11.20 4_50 i
12x% & 1330 500 BE
12w & 1330 500 il
12x10 1330 500 ]
16x12 17.50 5.00 95

SCREW FLLUGS

= T T——

Momsinnl 1 Approximobe
Dinmeter, Weight in
_ Inches | TPounds
3 | T
4 10
] an
B 1%

1 4%

11 i3




A.G.A Weights and Dimensions e

CAP PLUG

CAPS AND PLUGS

Dimensions in Inches Approximate Weight
Mlominal in Pouands
DFiameter,
Inches

A H & ] C Cops Plags

L} L] &.75 &.00 520 % ;]

[ 7.00 4.75 o MR ] ar 16

k. B.15 &.75 4.0 10.05 52 8

10 11.30 #.75 A0 1z.10 65 3£

12 13.30 5.25 .50 L4230 Bs 50

16 17.50 5,95 4.50 1840 151 83

20 Ll 5.25 .50 22.85 23 127

24 25.90 5.7% 5,00 27405 330 193

Ao .84 575 5.00 2209 476 204

<] 35104 575 5.00 30.21 568 433

43 44 50 575 5.00 45,45 216 G0
45 3060 5.75 5.00 51.75 1266 ol

Biires 4" to 16" inclusive are furnished without Lugs.



Handbeok of Cast Iron Pipe
=

TEES AND CROSSES

TEES AND CROSSES

Meaninal Dimensions in Inches | APProximate Weights in Pounds
Daameter, Tees Crosses

Lizekies —

A B & |2 Bells |3 Beils |3 Bells | 4 Bells
4x 4 i | -] o] 156 105 138 137
i 4 B g 6 144 138 174 169
hw & i g T8 156 151 o0 1
Bx 4 10 1o 1] 94 191 6 FFES
ix 6 ia 10 I s 20 T84 51
Ex B 10 1 ] k] 221 TES iy
1o 4 1 11 a6 PEx] 251 18T i85
10x & 13 13 16 T 266 1L 314
lix B | F] 12 15 3 2632 348 346
1010 ¥ 13 16 ] 205 S A73
13x & 14 13 s 43 E50 i 385
11z & 14 13 a7 59 66 409 £16
11z & 14 13 w ima JR3 43 &50
1T=l0 14 12 w kL] 7 471 4A7H
13x12 14 14 a7 410 #17 53 a19

See Poge 372 for Bell and Spégot Dirsensbon.



A.G.A Weights and Dimensions

TEES AND CROSSES

|

Demensions in Inches

| Approdimate Weight in Pounds

Moeeninal
Dhsmeter, Teea Crosses
Inches
A B 8 2 Bells | 3 Befls | 3 Bzils | 4 Bells

16x & 14 i4 9 538 234 581 550
18x B 14 i4 F1 553 5459 613 GlG
18x10 14 i4 b 563 561 636 634
18x12 ir i7 b 655 653 THE: TEE
18x16 iF ir 5 b2 ki 77 BTE
Ux & 15 i5 il T34 Ta0n TET FrE
ix 8 i% is i) 738 745 T BT
i is is 0 43 755 &7 B4
i 2 1% i9 34 E9E B3 | 1ol 1006
b 1% i9 34 053 447 1120 111%
k0 is ia 34 ion1 495 | 1306 1211
24x B 17 i'r 30 1023 1056 | 1081 1114
24xid 17 ir 30 1034 | 1067 | 1103 1138
24xil 17 ir 30 1056 | 1089 | 1147 1180
24xl6 a1 i | 36 12RG | 1201 1455 1438
2470 i1 1 36 1336 | 1338 1552 1554
24xT4 i1 ] 36 1403 1405 | 1654 1684
e B i an k] i48R | 1546 | 1545 1604
S0xld a0 an 32 1499 | 1557 1558 1636
Sixl 2 a6 e 32 1521 157% | 1802 1670
Fxld a4 a4 k] 1834 1828 | 2002 1993
=30 a3 4 30 18R2 1876 2038 2091
Hinld i 4 30 i948 | 1043 b L 1213
30 a4 4 E=] Mas | 2029 | M4 FEL
e a5 15 34 FI0G 2358 el 2360
2xlE a5 5 34 TI55 28407 2406 2558
20xI0 25 15 £ 2307 2440 2450 2641
IhiwTd IR I8 43 718 | 2794 | a0is | 303
Sha30 18 18 &3 2THG T 3158 3166
2hadh 5 I8 £3 . BRSG 2887 3206 3305
EFL A1 i) | 1] F10G 3411 3369 A58
4230 I i a6 | 3154 LT Ji58 A6T0
HinT4 a5 Ea s FP16 | A53E | 3483 | AT
EFL ] 3z 3z 45 3831 3878 4221 S158
H2n38 31 32 45 ap0E | 3g8L | 4376 | 4413
EFLL 33 32 45 09T AL 4553 700
HHxld 33 32 39 414 | aT1T | 4574 | 4ETE
AHxT0 az 3z ag 455 | 4781 | 4663 | 4255
SHxT4 33 32 g 4511 4834 | 4788 | 5000
4830 3z E 19 4581 4Ea3 007 509
AHdh 11 a5 4= 5331 sxpg | 879 5T
dfnd 2 35 a5 a8 SdES 5413 SES S804
ELEEE 35 a5 45 5430 L2 BTG 6074

Ser Page 372 for Bell and Spigot Dimenstors.



Sex Page 372 for Bell and Splgot Dimensions.

sz Handbook of Cast Iron Pipe
L}
PIPE TAP
=
<
I
a |-B
OPEN TOP
Hominal Dlimensions in Inches Piug | Capacity | Approximate
Diameter, Gire, im Weight in
ot . . 2 (S - oL ) ncks ) Maete | Fanie

4 1779 | 1416 | 1330 | 1487 4 n g

4 n.gs | 1418 | ME0 | 2707 14 44 a2

L 1989 | 1416 | 1230 | 15.89 14 FLF] 37

& 3209 | 1416 | M0 | 2819 14 &4 412

§ .39 | 1416 | ME0 | 2934 14 2] 435

- 46,79 | 14.16 | 3700 | 41.64 14 ] 538
1@ A0 | 1406 | M8 | 30.23 14 4 S04
14 4880 | 1406 | 7.0 | 42683 14 -] Lo
13 T 16.16 | 2340 | 30.08 1t B4 64T
1% 4851 1606 | 3500 | 41.08 16 136 T
18 42,98 | 0.4 | ME0 | 3336 0 13& 7
16 518 | 034 | IT.00 | 45.76 a0 108 1051
L] 47.92 | .28 | 2540 | 36.28 24 103 1304
10 60,52 | .38 | 3800 | 4888 24 A0 1500
HE ] 4932 | 3004 | 2280 | 25.59 a0 10 1834
a4 60,72 | 3004 | M09 | 46.99 b 11 420 0T
Ay £5.4% | 3508 | 22.80 | 3859 s 59 2617
6 | 6289 | 4206 | 2400 | 43.10 41 il 3651
412 €016 | 47598 | M09 | 46.29 1] Ta2 5261
48 | 7597 | 5594 | 34.80 | 40.94 54 G4 G505
Note—Approx. Wis. shown do not Inclede welght of Plag.



A.G.A Welghts ond Dimensions
e —— =

a

¢

FLANGE DRILLED FOR

—

L]
6-34" DIA. BOLTS
HAT FLANGES
Momminal Diimnensiana in Inches Approzimnte
Drinmeter: o *) Wright in
|Il|:_h:!_1_ o R Pouns
0 6 £.00 1100 73
0 & 400 1100 a7
Dol 400 11,00 F]
FL TR ] &.50 11.00 158
d4x 6 |' 400 1800 i
Tx B 400 13,00 af
Taxil £.00 1300 iy
w1l .50 13.00 156
a0x 6 400 16.00 T
0% B £.00 16,00 a4
010 .00 16,00 116
I0w11 4.50 16,00 153
I B .00 19.2% 1
I B 4.0 15.35% ai
Jhx1 400 1%.35% 116
ke E 4,50 15,35 150
43w & 4,00 13T T1
43w B 4.0 2337 a3
4I=10 4.00 1T 3T 114
4Ix13 4.50 23.a7 150
4R% B | &, 0H 1550 71
4ix 8 4.00 35,50 a3
4/=10 4 00 3550 113
48x11 4,50 1550 150

Bee Page 371 fog Bl aixl Bpiget Dimeniicns.



184 Handbook of Cast Iren Pipe
S
7
. D
OFFSETS
Dimensicns n Inches
MNaminal Approvdmate
Eameter, Welght in
Irsehied Offset Pounds
ul D
4 : ] I0.67 k|
4 132 J4.14 53
4 18 3760 a3
1] ] 92 113
L 12 3529 139
1] 18 ag.sg 145
i} o 3374 163
] 12 3545 182
] 18 40,11 104
10 L] kL] 118
10 12 37.80 134
1o 18 a1 .2 70
12 L] 36,54 bl
12 12 B5.0d 323
12 18 42.52 362
16 & a9.01 470
18 12 4380 510
16 18 #5.13 570
b ] & 41.17 16
20 12 4590 [k
0 18 843 Tas

See Page 372 for Bell ard Spigot Dimensions,



AG.A Weights ond Dimensions

Concentric Reducers

SMALL END BELL

Maminal Dimeenadons bn Inches
[Hameter, ——

Inchea A

14x & I.n

14x & o

18x 8 .o

1Bx10 310

Taxia ar.s

I0x16 ar.5

3020 31.5

A0x24 a37T.n

3dx30 3.0

¥ el 3.0

xd2 43.0

Sdxidf £3.0

—

178
L3R
230
03

77

1418

2475
2089

Sen Page 371 for Bell and Spiget Dimmentiond.



Handbook of Cast Iren Pipe
— = =

._...._.:'

Eccentric Reducers

Bl =

A |
BELL AND BELL

LARGE END BELL

SMALL EWD BELL

A

EPHOT ANMD SPIGOT

=
|
Diisnensions in Inches [ Approximate Weight in Pounds
Mominal : ! —
DRameter,
Inches 2 Large | Senall 2
A B < D Bells | Bell Bell | Spigeas
| |

4| 3| o4 | 120 | 150 | 150 57 44 39 6

6| 3| 138 | 170 | 210 | 210 80 & 55 4

6 | 4| 200 | 120 | 160 | 160 81 63 56 38

8| 4| a0 | 200 | 240 [ 240 nz 90 B4 &6

8 | 6| 200 | 120 | 160 [ 160 14 &9 sl 56
10| 4| a0 | 20 | 320 | 320 160 142 131 104
10| 6| 280 | 200 | 2o | 20 156 131 118 83
10 | 8| 200 | 120 | 160 16.0 148 115 110 77
13 | 6| aro | 285 | 30 | 325 231 198 17 148
13| 8| 200 | 208 | 250 | 245 2113 181 162 130
12 10| 210 12.5 | 170 | 1635 193 158 143 107
165 | 8| 460 | 375 | 420 | 415 388 356 304 73
1 {10 a0 | ®s5 | Mo | 335 366 331 282 247
16 13| 20 | 200 | M5 | M5 344 393 50 209
20 | 10| s40 | 455 | 500 | 495 586 551 469 434
20 |12 | #80 | 370 | 415 | 415 569 518 421 401
g0 | 16| 300 | Mmoo | 255 | 358 509 425 392 308
o4 | 16| #685 | 30 | s20 | 415 792 716 541 565
g4 | 20| 305 | :0 | 260 | 353 677 572 527 421
a0 | 20| sso0 | 455 | sos [ son | x| um | 10m 917
30 |24 | 400 | 300 | 350 [ 350 | 1mm2 352 899 748
36 | 24| 640 | s40 | 590 | so.0 | 1mes | 1se2 | 1576 | 1436
36 | 30| 400 | 3000 | 3s0 | 3850 | 1484 | 1mm1 | 1m7 | 1004
42 (30| 640 | s40 | S0 | 500 | 465 | 2352 | 2108 | 1904
a7 [26| 400 | 300 | 3.0 | 350 | 1965 | 1688 | 1807 | 1341
ag [ 36| o640 | 540 | s90.0 | so.0 | 3zer | zomo | zem | 2554
a8 |42 | 400 | 200 | aso | 350 | 2566 | 2208 | 1139 | 1782

fee Page 371 for Bell aed Spigot Dimensions,



AG.A wﬂglﬂ't and Dimensions 387

o
FIFE TAP
H—
SLEEVE SERVICE SLEEVE
HUE BLEEVES
inlI
ol Dimensicna in Inches Approximate
DMHaeeres, Weight
Inehes . o in Pounds
Iow 4 15 6.54 170
0z & 15 6.54 196
T2z 4 15 7.64 B
Iiz 6 15 7.64 138
I6x & 18 .83 343
16z & 18 082 352
q0x 6 18 12.10 441
20x & 18 12.10 448
20x10 I8 §2.00 451
—

See Poage 372 for Bell apd Spigot Dimensions.

SERVICE BLEEVES

Diimnersicns bn Inches
Mominal Dinemeter, | Mmxlmum Approximate Weight
Inches Fipe Tap, in Poards
H | Inches

2 B 1.50 3s

3 12 .00 57

& 12 300 69

L] 12 300 04

] 15 500 133

10 15 300 158

12 15 4.00 ¥ |
16 18 .00 323 . -




388
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SPLIT SLEEYE

SOLID SLEEVE

EPLIT AND SOLID BELEEVES

Disnemubens s [nehies Apprasimate Weight in Pounds
MNominal Diameter, B
Inehes |
H | Split Sleeve Salid Slesve
] 17 feis]
3 12 50 38
4 12 a7 47
[+ 13 a7 65
. 15 17 100
1 15 151 123
12 15 a1 160
16 18 34 269
0 18 420 37E
- | 18 552 500
20 18 T BIE
36 18 fres] BT
&1 18 1204 1133
5 18 1507 1421




A.G.A Weights and Dimensions gy
e
Split Sleeves
e e e s e
G T
— & AT LT OW EACH
B SIRE QF SLECVES
H 14° AHE LSS R
Hoensnal Dimengicns in Inches
Diasmster, I E—
Inches

A B | ¢ e D E F a |H

1 112 | 1,25 3.3% | 308 | 2.00 56 75 562 | B

3 120 | 1,25 4,80 4.50 | 400 S5 5 740 |12

4 .30 | 150 580 | 543 | 400 i 5 B0 | 12

& P40 | 1,50 7.5 7.53 | 4.00 a5 B | W |12

] 150 | 150 | 10005 9.80 | 4.00 A1 Bl | 1305 |15

10 .50 | 150 | 1206 | 1185 | 4000 1 A7 | 1518 |15
12 160 | 150 | 1430 | 13095 | 450 A3 84 | 1740 |15
16 180 | 175 | 1840 | 18.45 | 4.50 | 1.06 | 1.06 | 2200 | 18
a0 100 | 175 | 2285 | 2245 | 4.50 | 1.3 | 113 | 26.85 |18
T4 100 | ro0 | 2708 | 26.65% | 5000 | 181 | 1.25 | 31.35 |18
an T30 | 200 | 3399 | 3350 | S00 | 148 | 1.3 | 3759 | 18
25 2.50 | 200 | 393 | 3s.ad | S00 | 150 | 1.3 | 4431 |18
41 280 | 200 | 4548 | 45.05 | s00 | .88 | 188 | 5108 | 18
48 .00 18

2.00 | 5175 | 5135 | S00 | 178 | 1.78 L
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-]
|
i —
G A
]
Y - BRANCHES
Approximate Weight
Nominal Dimenaloas in Inches in Pronds
Diameter,
Inches
A B c a 3 Bells 2 Bells
ix 4 1815 11.15 .16 f 105 in@
Gx 4§ 15,50 15.35 4.35 i 154 16t
tx & 15.50 1550 4.25 n 171 178
Bx & 1930 1880 5.31 3 215 124
ix & 19.30 1905 5.31 3 234 43
ix 8§ 1930 1930 531 13 254 83
10x 4 31.75 2700 6,75 23 285 07
i0x & 22.75 27,25 6.75 23 a0s a7
10z 8 92,75 2750 6.75 3 a7 239
1010 22,75 27.75 .75 23 247 260
iix 4 26,75 265,00 V7,25 23 i A0
1ix & 86,75 26,35 7.25 23 418 428
12x & 16,75 26,50 7.25 23 442 453
12x10 16,75 26.75 7.25 23 P 414
12xt2 26,75 26.75 7.15 23 50 513
16xid 3313 3313 3,12 23 B i
030 38.53 38.53 11.03 21 1371 1145
x4 43,00 43.00 13.00 23 i1 1753
DA 52,50 52.50 13.75 3 2784 2673
et 038 6038 18.37 L 4090 s
dinal 7000 70.00 23,00 23 5081 5459
HExaE &0.00 BOL00 25.00 23 Bo77 TG

Bec Poge 371 for Bell and Spigot Dimensions,



SECTION 16

Special Types of Pipe and Fittings

Roll-On Joint P . ... iierarerrrerer e
Bubmarine Joinbs, . ... .00 s s b r s am s g et
Lock-Type Mechanical Joint . ... ....ivviiiiirrrnnnmconmmsanios
Plain End Iron Pipe Size Pipe..........coovnnniiiiiiin.

Whall Casting®.......couiiviinaniinianes Ry R e i

Flange and Bell, Flange and Spigot,
Flange and Flare, Eound Nose Plug ..

Standard Basea for Fittinge. . ... .. oo cvceerinnaisasaasnrasiias
Meathod of Beading Fittings. . ... . o i
Combinations of Standard Fittings, in Place of Bpecial Fittings. . .

Mon-Standard Fittings. ... .. .. o cvienccrnnanans

396 |

297\ |

00

401



Iron Roll-On Joint Pi

Rell-On Joint Pipe
Standard Dimensions, Thicknesses and Weights of Cast

for Water or Other Liquids. For

150 PSl pressure, laid without blocks on flat bottomed
trench with tamped backfill under 5 feet of cover.

— 3 eraided dute
—— Round Rubber Goskel

A

—l Found
Rubber
Cinnket
SBize | A C o E F H J E [ g
1. D. Thick
. st |
3| 386 493 | 443, 431 | 405 1.5 103 | 131 | 37 | 047 | 3.50
4 | 480 | 6,00 | 5357 523 | 4.8% 130 | 035 | 1.44 | 3.1 | 0.55 | 4.00
6 | 690 B.A0( 745 733 | 699 130 | 135 | 144 | 5.50 ) 0.55 | 400
® | 9,05 |10.25 D.E'.'Il 248 9.14( 130 | L35 | 144 | 735 | 0.55 | 400
G ll.il'lill.-![ll 11.65 | 10,55 | 01.200 [ 1.30 | B.25 | 144 | B8 0.55 | 4.00
i3 | 13.%0 | 1440 | 13.75 | 13.53 [ 03530 | 1.30 | 038 | 1.56 | 10.56 0 0.53 | 4.05

Cratrifogally Cast in Band

Pit Cast Centrifiagally Cast
ASA ATLT | in Metal Mokl ASA A2LE Lined Melds A%A A21.8
12 felgth. 12 fe, lgeh. 18 fu, 1geh, |16 e, bgkh.| 16 Pt Igth. 20 . Igth,
L I L . . . I .
- - g % - = a2
-:i-a;ai,—:i:ﬁai
[ (5
g 8| E|dq 0 B B|RIE, B | B[k %[k
I I IR IR AR AR
HEHRAE R AR IR AR S S RARARARARAR:
3| 039 14.3] 1700320 12.5) 150 12,00 215/0.32 13.4] 195 ::..ri [T P .
4| 040 19.2| 230/ 0.35 16.6) 200) 16.1| 290 0.35 16.5] 65| 16.4) 2701.....,
& | 0.43) 200 360|038 D6.4| JUS 2550 460(0.38 259 415 358 435 ...
B| 0.46 429 515 0.41) 3B.1[ 455) 36.9] 665 0.41) 37.0) 500 369 s10[.....[.
10 | 0.54) 60.8) 720/ 0.44 50.5| 605 iﬂ-.:] 880 0.44, 49.1) 783 49.0 BIO|.....[.....
12| 0.58] 77.0] 0as{0.48 53| 788! 63.4l 10400.4% 63.7] 1020] 63.6! 1050l 63.0] 1260

y
*Inchuding bell. Caloculated weight of pipe rotnded off to nearet 5 Ib.
tAverage welght per foot based on calculated weight of pipe before rounding.
Diteengbons @ inches,

vz
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SUEMARINE AND LOCK TYPE MECHANICAL JOINTS

MECHANICAL FLEXIBLE
AEAHT FIFE MECHANICAL FLEXIBLE JOINT PIPE

"MGLEH.HTTPE "UEIH.E}:"" TYPE

-I"‘u\.r'l'-.

TYPE-2 METROPOLITAN
JOINT FOR
FLEXIBLE JOINT PIPE LOCK TYPE MECHANICAL JOINT
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Weights and Dimensions of Plain End Iren Pipe Size Pipe

ASA, CLABE 23
— —-—
| e | _ Weight per Length®
| k- | d
Size 0D | pem LD, | we Fr 1
| | 11 Ft, | 16 Fi. ilﬂ-!-'ﬁ'ﬂ"l-;: 1% Ft,
| . |'
3 3.50 nAages 2.8 10.8 120 IPE . Lcivisvaliwnpaa s
4 4,50 0.1 A.7a | 153 185 245 254 75
[] E.5T [} | 5.80 35,0 200 A0 410 4E0
] &.562 0.d T.T4 353 425 565 580 B35
10 10,75 .44 .70 PR £80 775 5 870
13 12.75 0,52 11.71 | 623 750 | nGs 1030 1110
ASA. CLAES 1%
E—
Weight par Length®
. Thick- Barrel
Eﬂ' o.D. eCT] 1.0, We. Fe,
11 Ft. | 16 Fr. | 1614 Fi.| 18 Fr.,
3 A.50 .41 T.88 1.4 150 200 | ........ i
4 450 {r.44 363 17.5 ] T80 1 00 515
a .6l 4R 566 o a45 450 475 g0
B B4 0.52 T.58 41.3 405 650 | 1] T&5
10 10.75 056 5.63 559 a7 ] Q20 1003
12 1375 0.60 11.55% TLES B 1E45 | 1580 1283
ASA. CLASS 17
Weight per Length®
Thick- Basrel
Size 0.0, new LD wn B
| 12 ¥, | 16F. | 1614 Fe,) 18 Fr.
3 3.50 048 2.54 14.2 170 238 e HR T
4 4,50 052 3.40 0.3 45 a25 335 36s
& &.63 0,54 550 333 400 515 550 (i)
g B.62 .60 - 47.3 545 755 THO BA0
10 10,75 0,65 .45 4.3 by 1030 1068 1184
12 13.75 0,70 1135 B2.7 550 1535 1365 b1

All dimensions ghven in inches.

*Calculnted weights roanded to nearest 5 poands.

e 3BT i reminimue thickness of Cast Iron Pressare pipe recommiended for threacding.
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Laying Dimensions and Weights of Standard
Wall Castings

Dretall
Bl and Spigot Flamge amd Spdgot Totwermmasdings Flangs
Intremediate Flange Wall Pips Weighta
Mam.
Digm | Tl T | ¥ Ise.| Bell | Bell [Flangs| Bett
Ty | T D ﬁ. & & & & &
Bell Flarge Flings Bpdgot Spigot

a D 048] 394 | 0.75| 050 Tam 4 a5 ] 55 &5 50
L D 053] 500 0.0% | 050 300 5| Il1% 5 B &5 75
i I [O55) 7.10 | 075 .50 | E0.80 6] LG 140| 120 | 130| Q0§
B D 060 ) 930|075 | 0.50 | 1150 ol 235 | 15| 14| 1m5| 155
10 D | D68 | 11.40 | 0.75 | .50 | I4.50 | 1D s Tan 45 i ] 1
13 D [ 0.75) E3.50 | 075 | 0u50 | B6.50 | 13| M9E| &S| A 3N 45
14+ B[ 0.66| 1530 | 100 (075 19,50 | 36 &2 45| 79| 335| Jao
14 D | 9.83| 1565 100|075 i0.50 | 34} M8 470 425 430 A%
18 B[ 0.70|17.40 | 100 | 075 [ 31.78| o) 431 Sa0| 455 434 | 248
18 O | 085 17.80 | 100 | 075 | 3175 | 3A a34 | 490 24 424 440
1 B | 0,75 19.50 | 1.00 | 075 | 3308 | 33| &4 Sa0| 5310) S13| 440
s D | 0981997 | 1.00 | 0.8 | 3375 | 30| TES) 808 | 608 | #3554
] B | 0802160 | 1.00 | 0.75 | 3578 | 35) VIS &e0 | &M | 600 535
0 Oy | 1.03)32.081.00 | 078 | 35.98| 53| 40| B38| T | TS| 445
M | B |08 3550 1000753094 &%) QeS| %0 | BIS| 0| 1S
24 D | 8.08) 28,32 | 1.00 {079 | 3035 &b ) 1255 1015 | fiF| 1814 | AT
b B | 1.0) 31001250100 3650 M0 Lesd| 1335 | L2 | 1LSS | NO&2
B D | 1.5 : 51,740 1,2% | 1,00 | 36.50 | 63 | 1945 | 1805 | Lédd | 1535 | L12BR
] B | 108 38350 1.2%|1.00 | 43.00) BE! 2035 | 1355 | LGRS | 1585 | 1415
25 D I-!.'Ir.‘l'ﬂ.ﬂ. 1,28 11,00 | 23,00 | T | 270 | F35E | 20LO | Y11 | LTTE
X B | LM -I-l-lﬂ! 1,55 ] 1.55 | 050 ) LMy | B&E0 | T4G65 | 3E75 | 1OBD | 1BES
41 D | L.TE | 45,580 1,50 ) 1,28 | 40.50 105 | BE3% | 3160 | 2700 | 1835 | 1360
8 B | 143 5063 1.%0]1.2% | 5650 173 31a0| 3110 2835 | 2640 | 1370
48 D | 15 !l.ﬂ; 1.5 | 1.2% | 56,50 138 | #5630 | 3990 | 3E50 | 3565 | 1RED

Firtings ckn ke furnished in Eﬂ,ﬂ.l-ﬂihﬂ'lhl.nl-']'.
AE.A. Class 125 Beandasd Flanges ewed, gbe page J45 Tor dimesaions.
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Laying Dimensions and Weights of Standard Fittings

'_-.
== resrp
m — —t
i - g—
Flange and Bell Flange snd Bpigot Flange and Flire Rourd Maose Plug
E—To Be Bpecified by Purchaser
- .
Datn for Flange & Bell or Eound Nose
Flange & Spigot & Flare Flugs
Wt.
ol b r. | W] we | we | per We. | Max.
T | g of | of |single| Pe. [RIL|We) € [H| Not | Tup
° Belt| Bend|Flangs{ of Tapped| Size
Bhi.
3 | D joss 20 03] 6104 o 8 0| 434550 10 | 32
4 | D (052 500 3% 04| 10 :ul anI samec0 18 | 24
¢ | D |o3s 700 as/ o8| 13| ass| o 8 <] 7.380. 25 | 4
E. ] o 0.6 g3 45 1.2 21 | 51.% 1mm 7O BASN.0 ik L]
10 i 1140 62 1.4 28 | 71.5] 10f 10| 95711.083&6.00 5% ]
12 | D [o.7shaso 76 1.7 | 48 | o3.7 1219/ 185373800 0 | 4
14 | B |0.6615.3 19| se|oasfreinalnest L)
14 | D |o.azi5.6s 96 1.9 | 81 (1103 14] 12 100 ... | 1
16 | B [0.70(17.40 114] 2.0 | 67 [1re.s] 16 16 2ea]... | ] :
16 | D |oso/17.80) 128 2.2 | 63 [147.5) 16 16 mﬁ ..... il saliacat
18 | B 0751950 135 2.4 | 70 [1a7.8) 18 16] 278]. . N SR
18 | D |os6/1992) 154 2.4 | 65 [17m.4) 18] 26 320]... 1. P FRMERN DT
20 | B |o.m0j21.60) 156 2.6 | 89 [163.1) 20| 18] 3ss] . | K SR e
20 | D |t.oxazos 1ee] 2.7 | 82 1) zousleas ... -
24 | B |o.es2s.m0f 199 5.2 | 123 [217.3] 24! 18 4n0) .. i MR R ;
24 | D [1.162632 250 3.3 | 112 [286.1] 24 18] 570/, i IR iy
s | B [1.0332.000 208 3.5 [ 18s mragl.. )Ll o R e
30 | D (1373274 416 4.0 | 163 [4213).. .. | i IoFain] S
36 | B |L1538.30 sl BT 1T TR N G O KU RSHAES) [SUon
36 | D |1.5830.16 586 4.8 | 242 [se20l.. |0 ) R
2 | B 1.:§H.szi 54 | 399 szl ] )] ... Tl P i
42 | D [1.78l45.58 sos| 5.8 | 341 (7esal..|..|..|..... PG KR oo
s | B |1az50.80) 25 6.3 | ame fsmral. |l e
s | D [1ossioaioesl 6.3 | aos jeerel Lol
Dimensions in inches.

B is 125 Std. Flange 0.D.
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Special Types of Pipe and Fittings

Dimensions and Weights—Tapped Tee

ol

L#

A

et = b

Iy

Dhinenizona in [oches |
ek | wreight
Slre Closs | Pouarsds
T | L |
X o] et 12 | E5
4 ] a2 | ] 75
] 5] 55 13 | L5
= (] &0 1F (R
10 ] 68 12 (=11
17 D | ] 17 245

S ————

When cedering specily soe of tap,

Tapped crasssa can be famished by the addition of another tapped boes,
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Weights and Dimensions of Standard Bases for Fittings

Bases can be furnished for Tees and Bends as follows
T25% Flanged—Mech-Joint—Short Body—A.W.W.A. B. & S.

5 g T i 5
L] o F! L
" JL@* h:n-qu' enra - P
Short Body 125% Flanged Mechanical Joimt ASWWLA,
o8 ok B
F# - 'L' "r,.. Jh.,, + = =
Short Besdy 125% Flanged Mechanical Joing

|m. L.

Bos:  Base | Bese | Rib of in In | Pips Tees
Bos: ‘Base | Dase | Siee AW, |Flg. & Short
. WAL Mech. Body
R | 8 [T | U | . Jaint

I| 428| 5.00f 054 | 030 .!.-B-H-l 4] 4 14 b R [ 10
4| 550 | B.00, 0.2 | 050 | 4.75 L 2 0| 28] 1@ 10
6| T7.e0| 700! D69 ﬂ.ﬁ-‘l‘l 5.50 B 4 245 18 az | 20 20
R 538 900 054 | DBE | F50| 3| 4 q 30 | 60 | 40| 40
10| 975 000 054 | 082 r.5n| M| 4 4 ) 65 4% | 45
12 1025 | 1100f 100 | 100 | 950 o4 & 45 | &% | B85 | &%
14 | 12,50 (1100 100 | 100 | es0| 15 4 [ 50 | 851 0 [i....
W | 13.75 | 1100 1.0 | 100 | @50 g 4 [ so |1 35|....
18 (1500 (13.50 ] 1.02 [ 112 (1175 | 14| 4 ] 75| 155 | 115 |.....
20 | 1600 (1350 | 102 | 102 |10.75) I5 | 4 g 75 | 180 | 120 [.....
24 (18,50 (1350 1,02 | 1.2 [07s| 15| 4 2 BO | 175 130 |icuus
30 | 2300 | 16.00 | 1.9 | 1.15 1425 | 1 4 |10 |120 [ 360 | 190 |icaes
36 | 960 | 19.00 | 1.25 | 1.5 [17.00 ) 1 4 |12 | 160 | 390 | 230 |i....
41 3000 (2350 | 144 | 138 (2135 1% | 4 [ 16 | IR0 [ 575 | 410 ...
48 3400 | 2500 | 156 | 1.4% (2275 1% | 4 |18 | X385 | T40 | 815 [.....
54 (3300 (27.50 | 150 | 155 |25.00 | 14 | & [0 | o..oi]eeeie
ﬁuila,z.m an,mi 1.88 Igilm,m {8 I A S R AR PR

Dimamisiona in incher,
Bases are fot feced nor deilled snless specsfied.
Dimensmon “R'" @ & finished dimensson, unfinished bases will be 4" longer.
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METHOD OF READING SIZE OF ALL TYPES OF STANDARD I-I'II} SPECIAL FITTINGS

[

FE

ﬁ-r

l'-tl.l..l:l.l.l.l.rll.l HIHA‘IH-TI'I: B ]

-
e

Bl ad"aam
BELL, BPWEOT. BELL AND BOLL C333 0-3-0- 1)

I

B M”l =" Iil'-i-'lua-

lnl.m:mnuumﬂlh

*{E

-LL.IMF thll:l:l'l =3

¢

g‘t. r‘l‘?r’ﬁﬁlﬂ'l Si0E wulh P L™ FLAKCE
T Sk e .8

L S
BOLL SFIDET AAE PLESCE BEOCING ¥- BEARCH {5-8-F)
7 ol

nd®

AR, ﬂulﬂnuiﬂm‘lw_mlﬁ
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Combination of Standard Fittings That May Be Used
in Place of Special Fittings

SPECIAL COMBINATION SPECIAL COMBINATION

Theil l-l-l-l:r-lhn-liuﬂ- JAL" columnae on this pagpes indlcsts typiond rnings that wre ofpen required i
l-:'m'-hlnllh'ln!hl fscge outiete, The dimangiogs of 1hess ATings s not oowersd by an
q:l.l.u‘.m g X | e “EFECT uch ek they srs 0 nrder G0 it cevnal

fﬂﬂﬁ m.ﬁ'l'. ﬂlﬂ":lil’hﬁ-ﬂ'nl Sraniderd fvtings chat oam be used 1

mm m-:ru:'lu :ﬂ-enut'u MHWH!MIH dimes

of the Siandard Ginl lu £ llhﬂtl-u u:.e u.-.-eu. b-e v any desieed lengihs,

The e of Brandard

n LY fretal eoodiom ioal and soch L1ing

e ml.-ll'm:-& In -w:hu{uqulnnhriuﬂl a!'d.l.aru-hrm devistiag [romm the Frmriang
aLaTd ally ngﬁt-:-{mhummd remiding, siee, ebe., o alvwil on page 309, Bnd give sceon dssneio
EFeim £AnSeE Lared G0 '
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Neon-5tandard Fittings

Type I Y Branch Cutting-in Tee

Bell Snlit Sesve



SECTION 17

Industrial Uses

Cost lros pipe corries hot corrosive lguld dn chemical plant



Fopar Ml
Insfallotios of cost iran pipe for
sepply ond bockwesh [ines is
filtratien plani.

an Flants
Canf iron pipe s widely wsed for
water awpply in reyas asd ofher
process Indesdries,

Coal Mines
Cost Irom pipe in mine refese dis-
pesal syshem.
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dteam Generaling Plonts
Cost lrom plpe carrios avar 40 fons of osk
dolfy le ask resmoval sysfem,

Raliroads
Cost fran water lne from pemping stafian
fo waoter tosk,

Ol Reflmeries
Caif lros plpe lastalled Jor casllng call



SECTION 18

Salvaging and Re-Using
Cast Iron Pipe

It is impossible to foretell future requirements or population
shifts in cities, large or small, but any public official can be
sure that, when water, gas or sewer mains must be oban-
doned, rerouted, or replaced by larger sizes, the pipe can be
salvaged, or reused, if it is cast iron pipe.



e RS

Spriegfield, Mitseurl. le connecflon with
chasges at o pumping sfetien, port of a
S0-yaar-ald 18=inch cast Iron woter maln
was recently token wp ond refald in
onother part of the city. Note cast morks
ond dote clearly diseersible an pipe in

right easter.

Son Franclses;, Cal. A [2-nch cost
fren line, origlnally fold ln 1892 by dbe
Spring Valley Water Co. subsequestiy
faken aver by the San Fransiics Waler
Department, wai removed affer maors
than 40 years of wervice. In excellent
condifion it war refald sliswhkers in
the city, soving o sebstostiol sum o
thoe forpoyers,

Columbus, Ohio. Recent complefion of
a Aew sewags hreafmest plasf sad la-
tercepting sewer rozulfed jn the aben-
denment of a 48-inch coxt Fran Force
mais. AMfer IT yoori” servics, withosf
any mainfenance cosf, the plipe was
taken vp and saofd by the clity for a
subsfontlel price por fon, over ond
above all remeval expesss.




Salvaging ond Re-Using Cast Iren Pipe

Richmond, ¥o. A sectios of o cosf fron
water mafs, solvoged end relold af &8

ri of oge, encovered for inspection
im it 113#h yeor of servies o the haz-
payers of Richmend, ¥Va,

Kenoibo, Wii. Reomovieg o 14-lachk caif
fran water maln for replacement with
mew I4:-Tech cost Iros pipe. Affer 43
years" service, the ofd Id-lnch pipe
proved fo be ln excelfont coadition aad

was relaid in amadbor seefion of dhe efby.

Chicage, . Nete fhe fine conditien of
thisz Tb-inck eaif iren pipe, balh Intosiar
amd exterier, affer 7O years of iervice
In Hs arigingl lecatian in Chicege"s waler
swpply dysdem. The maker's ifencil Fe
cleorly feglble. Naturally, #thiz pipe was
safvoged and refaid efsewhore. of @ con-
sideroble saving to fhe cliy.




408 Handbook of Cost lror Pipe

Ft. Worth, Texas. This clty wos recesfiy
required by fhe State Mighkway Dapart-
monf to relecate @ J8<fock cost Iras woler
mals wkieh had Bees fa serviee for 48
yeard. Whan fakea wp fhe pipe woi found
in fise condition liofericry almest Mterally
“gi ¢lean ar a whisfle" ], maved o a pow
lecation and relold,

Nashue, N. H. Elghty-yoar-old cast fran
plpe recently rémaved fram the ayilem,
Bwing cleaned gnd redippod for relaying In
atber sections af dhe disfeibutien system.

Glendale, Cal, Ilstdalling ¢ 48-Twch Bafl
oed splgef casf lrea Infercepting sower
erosslng vader Los Asgeles River. This
i #he third lseatien for the pipe. It was
first waed In Philadelphio from 1907 ta
192} thoem reconditioned end fnifelled of
Glendale In 1925 and reloceted ot Glen-
dale ln 1938,
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=

Escosgbao, Mich. Thiz 1&inch cast irem
pipe, after pearly hall @ century of Lorv-
jce in the water aupply yilem of lrom
Mauafain, Michigos, woi faken uwp and
releid in Eicamaba, about ity milor awoy.

New York, N. ¥. Removisg o Yé-fech cari
fren woter maln from tensel In High-
bridge. lnstalled ln 1848 o carry woler
fram Croles dguedeet acrsss Marlem
Eiver and oboadosed whes Bridge wou
rocamitruched. Seld an serap,




SECTION 19

Useful Tables

Please note that while all rables and formulas con-
tained in the following poges have been carefully
checked and every precavtion faken in proofreading,
we do not assume responsibility for their accuracy.



Pressures in Pounds per Square Inch, Corresponding
to Heads of Water in Feet

........ SRR | 0866 | 1.9 L7y | 1SS 508 | BN | ARG E.0ET
4308 | 4.6 | 5ADS | BT .03 GAS5 | G538 | 7.3 T | BT
B.GED | B00) | O50E | BRED | RDED O OLOGEDE | DLRE | ELGR] | 1RDN | LEEST

13,430 | DA.A56 | T4.589 | 14,713 | 15055 | D5.5ER | DGO | 16454 | 16487

1Rk | EP.7E | BA.1BS | LEELD | 18052 | 19485 | B0.908 | 300051 | PT84 | FEIIT

TS0 | TR.0E) | 3506 ) F1AHE | 3JET | FLALE | W8 | ] | IEAD4 | T5C54AT

I5.880 | J6403 | 3646 | ITOTR | ITLTER | WM | 28,578 | 3000 | M | 19837

LD | B0 TR (O BLITG | FEGOR | FI0MT | B2ATE | DE.00E | K040 | 33,774 | 34.0ET

dd g0 | BEATE | 5506 ( B5.00R | 300TT | J080E | AT.R38 [ J78TH | 38004 | 38,537

32070 | FRAQE | IS | 40.30% | 40.70F | 410135 | €0.368 | 43000 | 43408 | 43BET7

EEEBEEEEE. :.-E
E

Heads of Water in Feet, Corresponding to Pressures
in Pounds per Square Inch

Pressiine

Lba, [y ] 1 1 3 q

B, I
-1 PRSI [ 2.4 5.419 a5 0,32
1111 23,095 LT 17.714 0,003 az.m3
1] a6, 189 4E.4599 LLE ] 53,0LK 55437
aa L1 71494 73,500 &30 b BE]
40 LE 04 2aR LB a7 E01.83
50 11547 1ir.m 130,009 12140 134,71
&0 18887 [LEE L] 143.19 14550 4Tl
7o LELEA LBY 5T 164, 14 pEE ] 1na9q
] LB T8 LET 0T IER 38 jE TN ] 15 04
o0 7 a8 210,18 rar 21478 20700

5 & H L] w
o 1l.547F 134837 b1 (1R T b 1)

1] 3484 F ELRLE LT 1.5 43 880
20 57087 .04 LrEiny A4 B &4.078
b2 ] #0831 ah.0aL &5 si3 LEgL T f L
-] JLER E] 106,04 144 58 110.88 11516
2] 1at.ex 13853 13164 JEEE-L 136,24
] 150,13 15343 154.7% 15704 150.3%
] iPE.20 17853 1¥5.E5 isd. 54 18345
B 19650 19861 F iR FUE ] 5.5
Eo] ThAd Hi.T FFERFL 6.5 frr N

AL 6T P, 1 Toot hesd =0A4E] b, per aguase il 0,403 3144 = 61.355 [ba. per calbbe ool 1 b
pev squmare inch =3 30847 foet Bead. 1 mmsoaphere = 14.7 [Ba. per aquare Bach = X104 foet Besl,
411
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Linear Expansion of Cast Iron Pipe

The coefficient of linear expansion of cast iron may be taksn as
0.0000058 per degree Fahrenheit, The expansion or contraction in fnches
that will take place in a line of given length with varicus temperature
changes iz shown in the following table:

Temp. Length af Line in Feet
D¥fferemoes | e ——— —— g o ——————————
‘F 180 o0 1006 5280
L] 0038 i 0,35 1.83
10 0.470 .35 6,70 3.67
sl .13 .7 1.3% 734
Ia 0. 300 1.4 I.0% 1100
40 0278 1.3% .78 15,70
a0 348 1.74 3.48 18.35
.18 I 1.0 4,18 22.04
0 LA&T 144 4.87 25.72
B IR 5 .70 5.57 050
O (% 313 G.26 3505
10 0655 348 696 36.71
120 0835 4,17 B35 4410
150 1.043 532 1043 55,10
L .
Weight of Lead and Jute per Joint
Femvmal Din. ol Fipe. Db H [ il ] L] [ I T
Approx. Pounde of FEead He-
quired per Joint. co.... &5 00 [ 1035 | .5 | 0T B0 | ERED ) 3400
Pomnda of Jobe Ha-
quired per Joink . coaiiai0| Q18 0. 0.3 044 05 | DAl 0.8l
Fﬁl-lﬂllﬂi-_-l'm 1% 18 = b1 30 38 ad =
Approx, Poanbaaf Lead
ired per Jobnt. | 3.0 | 36590 (4000 |ErS0 | 6476 | 7725 10425 1000000
prow. Poanda ol J
ulr-ud perdoimt..| 0.4 1 o0 1.25 1 5 206 4.0 25 | 4.00

wm o, i b et S ml Bewed regraired by ALTW.TWOA layving apei Bewi o ples an allow-

IIHIH Favew it mlbiFe.
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Useful Tables

Maximum Deflection Full Length Pipe

BELL AND SPIOCOT FIPE®

Spprex. Befine of Corve Produced b
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—
Equivalents of Fractions of an Inch
: ; Milki- " MilE-
Fractioans Diecimnals siaiars Fractians Dreciarule o+
g | 0005835 | 3060 My | 0.515635 | 130066
ot 003125 .Jo37 15 | 0.53125 | 13,4935
B M| 0086875 | 11906 My | 0546875 | 138004
7 00625 L5875 || % 0.5625 | 14.2872
4 |0o7RIIS | 19843 My | DATAIIS | 146841
e 0.09375 | 13812 By 0.59375 | 150810
%W [o.000375 | 277R1 By | 0600375 | 134778
15 0,125 30740 | % 0,623 158747
W [o.oe0s25 | 35718 oy | 0580635 | 165716
b 015635 | 39687 g DESEIS | 166684
Ug |0.071875 | 4.3655 g | 0ET1ETS | 170653
A 01875 4,7624 | g 06875 | 174622
g |0.203135 | 5.1503 Wy | 0.703128 | 178381
T4 021875 | 5.5561 g 0.71875 | 18.2559
¢ | 0234375 5.0530 T | 0734375 | 186908
Yy .95 3400 | ¥ .75 190457
g - 0.265625 | 65,7468 i, | 0765615 | 194468
B 0.28035 | 7.1436 Eq O.7ELZS | 19,8434
Mg | 0.206875 | 7.5405 Mg | 0.706875 | 02503
5 03125 7.9378 | g 0.ELZS | 108371
. g | 0328135 83342 My DEIB125 | 210340
[ 034375 | B.73 By [ B.B4375 | 214308
B | 03593750 01280 By D.ES9E7S | 218277
Yy 0375 | 05148 || 4 | B.B7S 3.0246
I Hg | 0300635 0.0117 M | 0890625 | 22.6215
U 040625 | 10.3165 ] in.ms:s 23.0183
g | 0421875 10.7154 | 0020875 | 23.4152
1 04375 | 111123 || 14 {00375 | 3.81n
T | 0453135 11.5082 B 0953135 342089
b 0456875 | 11.0060 g inmﬂ 46058
| |
Ui | 0484375 | 123029 M | 0584375 | 2500027
1 0,50 | 17,5008 1 1.00 25.3905
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Circumferences and Areas of Circles

1 I ]

eam. | Clrei, Asea ::Diuu..l Clreums, Asva Dism, Clroe=, Aren
i 900 aa0EEE || v B,4410 506737 T 31598 3E. 483
‘n LA T HERT N LA 5 RI90 Ha LA B ET1
L a.LaTIA [ R e B.RAST 60,2130 .77 41,72
14 (WA 05037 ] | 2.0311 64500 FE A 42,TIR
039452 08 B 0. 0084 B.7171 FE R 44,179
aagito a3l aT = 4348 7,085 139558 45,084

g 0A90ET [ AE-Thy b 2.68301 TR T ﬁ A 4T ar.a7a
Ly [t G2 T8l Ay 09.8175 106698 4. T4D 4B, ToT
o4aTaz 0aTER L L EIHE 79788 2 pEM RS 50,8

ﬁ [y L2 1] 0 3 K [l E-] L. 1958 ] *5.52% 51.B48
L [ FE1h o.08213 ] 0. 40T #6170 H L ] 52454
Ly 98175 [ X By ] 1060k Fa6T ] e S5.0eA
BLg BT &.092EL 5 1 e ] .06 M LT 56,745
L] LA7EL @, 1L045 ig 20506 Sadil i ] FrANG 28408
L 1. 3703 &, 126l L7 A -F SEGTE H R ] iR
1 AT $.15033 [ b1 3EE 19,538 Ml oIrsR &1.862
g 1LA7TE &, 017287 L1 10545 10880 ] 2274 &3.817
¥ §.370E &, Jans 1y 11781 1104 4 2EET 5. 00T
1K) R 1] B.F184 g B18TF 11404 | W ] Eran
L 57671 @, 14080 ] E2.1T4 B, e ] w452 £0.05%
1 ¥ 1.E4%) DL iTaRL e 13ATD 13,077 i 0,643 R R
5 1.5435 R L] B0566 13568 30,238 11068
g 2081 ER L] L= 370N 1L Ab, B3 74861
g 1. 0508 R TR ] 4 13950 13304 31,013 T AEE

LI Lt ] o435 La 15155 15773 || 1m0 31,418
iy 13481 o441 T L 13353 14,586 | 33200 2418
e A o 4T Ly 13.548 14407 33,087 BAE
e I 5525 0,SEES By 1504 153401 A%.773 . TEl
Bg T.as0Y 0.54914 Y. 1341 15468 11 4508 #5003
b . T4EE 0,532 1 14037 1584 | M 9.3 #9401
Y T.E4T1 o, gy 14334 18 348 ] 36,118 1Ay
(1% TA5T 0, Ba019 [ 14530 14 A0 M 6004 198413
g 5§05 @, 7708 By 14726 17asy | 1% AT.GEG 113.30
1 3.0418 . TR i 14,922 1702l I M AE. &85 10786
i TENTE O BRGE ug | oas.ie TR EGE " M| e 1172
iy F.A) LR kY 15.31% pLE M | sp.08S 171758
tg | 37306 1.157% wg | oasasnz 19047 || 13 &0.541 13272
L aFare 1.0173 5 15708 19533 i &1.626 137.88
[T #,1358 1.5530 ‘u 15 504 FLUM o iy 3402 14404
5 4, 2007 14848 H 16,101 kAR I. i | 4maeT 148,40
g 4,5050 146338 e 16197 1h.E2% | EneaR 18304
i | 4T124 1.7851 I 14493 BasE || A | aerea 15948
L 4,93T 10078 e 15490 Fr ] I i ] 45,545 pLLE
by 5, 1541 20730 bi 16 386 T1.681 | o &0,518 1m.87
g 5,20 2. 7385 L 1708y 3.2 ] 47,138 174.71
3 5 A57E 24958 4 iraTe .75 M| d7.mR 182,485
g | sl 25801 %5 | 17478 14,308 ;E B85 188,80
i 5 BSOS by i 17471 4. 4% | #4480 154.85
e hORAR 20488 Iy 17 A58 15 A 16 5 145 10,08
1 - 5 E] 31818 Y 18064 I5.067 5 BN Lo ]
L GATIE 3,500 g 18341 16 RES 54 5508 JLIRE
7 B.ATSR 3,3468 it 18.45T 7L o ST 0,3%
L1 BE7EY 3, TERY g 1845 17 GER 17 53407 TN, 0K
| ¥ 0588 15781 ] 18350 23274 M 4.019% 333,71
g o] 4, FOH0E L™ 15042 M 265 |7 4508 40, 5)
' FAGLY 44300 19,435 10,883 | ss.man MT A5
g ¥ B5TE 4 Biird 0026 il L 1£ 2£.540 154 4T
H ¥ BS540 45087 10420 33.tE3 W LT 181,58
LF EE505 N B E 10415 34,4871 Ly i1 TG BR
W | E2eE7 EALLE 1308 4.785 & S4s08 1PE.01
Ho| nses 3717 |
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Circumferences and Areas of Circles

— — —
| |
Dimm.| Cicam, Area | Dism, Cleoum. | iea DHam, Cirfum. | dres
1% 0590 L IRE] 5404 106585 pEC 50 157088 ERda.5
i 80,476 a5 L 109.170 LEE R T L1 183230 L]
b 81,281 AREES 11 109,055 LY M 51 185383 21347
L 83,044 b 38 M iin. M40 L EER B £ JES R a
Fo ) a3, 832 31414 W 111537 A | 4 1840 546 FFi ]
M a3, 607 axred || W 112.514 0004 5 1y 768 FEELN.
N 4, 43 3ops | 38 pEER:H 10179 E& 175900 PN
[ 65,154 336,18 M 115.8E1 o | 8 11E 28514
1] 65,573 a6, 54 ] 118 5563 ni4ES 3 1E1.I1 G
M 5,739 324,04 L 115,254 106a.} L] 1ES. 344 FEr N
W 7, 544 IE,08 | ar 116.28 10153 [5] 1E_ 496 AWTTA
Y 68,510 3714 | 117.004 10834 Bl R b wWIrs
3 68,185 ARD.11 e 187810 1044 2 184,778 ELELE
M 59,830 JaE.E L 1ER.555 1181 = 17530 3ada
] o Gl m7.EL | 3R 119,381 M.l i ol an: 21T
o T1.471 40649 | LIS 110 14 1.0 Bl - IH 5183
1] bEE-L 41544 ] 110.8%L Bl o H7.345 J4112
T TE.042 A4 58 4 171,787 11751 &7 F1FART fLECE
£ ] TEBIT 435,74 as 11258 14 o4 215838 T
M IE R E] L] H 138.408 12109 L] 26770 3739
b 74,554 45; 19 B 134€.0%3 12854 |- FEUE IH amin 4
I TE R Ah1 .56 & 13d.A7T8 B2ik0 H 214 G458 AuE9.2
kg TB. W80 A70.44 ) & 135 Gird 12555 br | T4 095 40715
y T7.754 AH1.A1 H 116444 Ly ] fa 2% 336 41E5.4
5 TE.540 A0 A M 137,255 12681 T 231 ATE Ak.Aa
[y .15 500,74 L 125.009 E30a.1 T4 235 &8 44579
| R ATES 3T ] 1A% LEIOE ™ 38 741 LLET
ﬁ RO B SDe. 7T | ] 130,581 L1344 T 4L 503 6564
a5 LR Ad# M 130,374 13527 m 245044 aT78.4
[y BLAGT S41_00 L 121,141 13899 ™ 248184 abdl.7
M B3 15 ERLE R 111.847 [ELLE ] L 51,317 S5
N B4 0aR sflod | b 13z, 712 (LN L1 P AER H155.0
ar a4 K1k §71.56 1 1a%.518 HEELE El FERE 21810
M BEGOR SR1.TL £ 134,50 E4)5.4 o] AR, T52 54006
M B 50l 41 115,008 E451.2 B Wik AR 481K
M| Eram i AL W | 1as.am 1£Ea. 1 85 | WNT.0RE T
an BT 85 615.75 H §36.659 E4i5, 3 a4 LT SEQE.8
M B&. 750 LEE ] W §AT. 445 1563.2 &7 rEale Feda.d
I ER.5AE LETE -] & §3E. 210 L5305 a8 riG.anh 60a2.1
[ e il Gkl L) i30.0L5 E3%7.9 . & T a331.1
m 9i.1046 a63.52 13 PR R 5550 ] . Tl BT
£ fIF 5 R ] W 140.545 L3de.A w1 4L 885 55039
ﬁ B187T BES Ay &5 (LTI T ] L3 wi p &l 6T .8
o148z [ o 141047 (1510 a% M 1ER 7928
an o TEE T4 _af hH pdrfad iwag.a0 & b EREL- G
i | e FATE] M| resris 15480 94 | easi TN, 2
w5 w5 AR I TI0,.6% L] (LTI 18619 1] 301403 7182
¥y [T A A4 I 145,199 LEA0.0 8t 04, 754 73808
a1 wr.ane 75477 1 LdE5a4 18982 K 1T AT TEAD.0
' SUTE TEA. R N | 148 867 17L6.E 3] 3u1.018 TEAT.T
& e T 47 HT.85% 1748 100 I8 159 TE54.0
N . TER T#1.73 W 440 1755.5 101 X730 a0yl A%
-5 =155 B, 25 hh 145 T30 11721 132 ¥i0.44 EI71.N
u LBLILB Bid AR L1 138011 1 3%0.8 12 EER R ] L ELFR
15 142101 B30, 58 4n 11379 | B39, B FLs B}, 73 B AT
M Tira R8T B3O8 Y 150,547 LEIA.S 15 kiu.A7 BASSA]
EH 143473 A55_a0 ] 153067 ] 104 LEE N BE14.73
W Lot A%E LLE R L 153058 | B, 5 a7 I LS w2 0%
i 18514 BELAL 49 LRE.RIR LEES. T L] 9.9 w180 A8
& 146,908 I B 6k N L5 7R LS5, 0 194 E3.43 aasr_d
-1 16 814 W8T .0F 5] §55. 500 [LPER] 119 | B55E A
W | 107800 | 92133 W | 1M (TEEE |
| ||
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USEFUL FORMULAE FOR ESTIMATING WEIGHTS
OF CAST IRON PIPE AND FITTINGS

/T 1 paraiieLeripeps
A VOLUME IN CUB, INCHES=A X B XC

o WEIGHT IN POUNDS=VOLUME X .28

A= RADIUS: %:gé.AHETEFI
% CIRCUMFERENCE=3.14 XD
AREA= 3.14 X RE
SPHERE ;
AREA=3.14 XDf  VOLUME= E-J'«!ﬂ.
WEIGHT IN POUNDS=VOLUME ¥ .26

TORUS
VOLUME IN CUB. INC} INCHES=
2X3.14'XCXR =
19.72 X C X AY
WEIGHT IN POUNDS =VOLUME X .28

CIRCULAR RING
"\ VOLUME IN CUB, INCHES =

%./ (AREA D~ AREA d) XC

FFIUETUM OF CONE
voumae=d ¥ (AREA [.1]+ AREA [0]+
a \Jarea [d] x aREA (o)

WEIGHT IN POUNDS=VOLUME X .28

WEIGHT IN POUNDS=VOLUME X .28

OME CUB. INCH OF IRON WEIGHS Q.26 POUNDS
OME CUB, FOOT OF IRON WEIGHS 450 POUNDS
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Specific Gravities and Weights

Ee— e
|"||'II°I-I'.1'IR..I| Weight,
Bobrinnoe Epecific | Pounds Speeific | Poatds
Gravity =1 Chravity per
Cu. Fi. Cu. P,
3332 165 q.1-3.4 153
3-3-2.8 150 & 52 28l
3.1-2.4 4D 1.7-3.12 184
1. &5 154
.3-1.8 | usS L.7-1.8 | 189
3338 | W50 LB-3.6 | 127
e N T lr:-ﬁ 137
s 111
iy Rubhle Masomay
Oeanive. ayenice, gnetns, .| 1923 | 1m0 il
41T 155
. 5.8-2.1 12k
1e-1.8 | 1w 181 | 1IN
- 3.8-3.3 | a7
i.-1.E L]
3.2 1449 N LBy
1.E-2.0 13 3518 111
1.F1.7 1 2.8 LR
2.3 203
3.3-T.4 144 3 629 171
1.9-1.5 110 0.37-0.50 44
1.5-1.7 1240 3. 3.0 185
+.3-1.5 147
3. T=1.5 17
™ o L1638 | 180
a1.7-3.7 3
o= 5384
ol =18 | 102 : ::
| e
O8-107 [lgnale, , .02 sres s =
-ﬂf:d- Goeenstone, bormblende . |, iy
B "
B3 Arphalbom, v e mnanrs 1.1-1.% Bl
118 ﬂ—!.uundh..-..-....._ 1.4-0.F ar
108 Copl, bituminogs, oo rarial 1,315 B
ag ||Coad, Hgnl . b oaa=1.% 5
gy [[coad, gk [ooas-0.03] 47
=5 Coaald, charomall 0 380 44 b4
ps ||Enad, charcoal, 0.47-0.37 £x
168 Coal, coke 1,0-1.4 T5
pis  [[Qmmphli, ., 1923 | BN
- a |Pasulline , |, , o 87-0.%1 54
ol i i =
o ' ' o 7p-0.02 g
go-pog | Prircimms, beine 0.73-0.7% A
150 25 | Potrologmy, gescdine. . ... 0, 56-0.49 &3
Tl=gl PR s s s nea | 1OT=1.18 -
1.20 8
i3
&5 47-5R
B 4054
el 0-26
o] In-1#
Skrme riprep e b5 13-1F

The specife gravithes of sollds sl yeids eefer 0o warer ot 4°C., thewe of gascs b2 air ot 0%,
nd 763 mm premiire. The seighits per eubic fos afe derived Iroes sverige apecific pavibdeos, cooept
where stated that woights are for balle, houped oF booet matsial, cbe.

Paproduced from Marks Bschanica] Englcsars’ Hand becle,
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Specific Gravities and Weights

Wielght, Weight,
Spacifer | Possads Pur—— Bpeelle | Pounds
Grevity pr Drrawity ot
Cu, Fy. Cu. Pea
Thmbez, U, B, Sxapcmed
2.55-2, 78 188 Aak, whitered,, . ..000000 | 0.85-0.85 W0
.1 e ; wesravenn| G3-0.080 BB
N.4-5 7 LAT] 1 ot .., | &, 86 41
7.4-0,0 L8] R .48 o
nE-%.0 w48 | Fir, Diroglas spruce. ., . 51 1
J 413 2 | Fir,eadem,, .., ... ....,,| 0,40 FT]
18,2510, 8| IMS |[Blem, white. .., . 0n0mrars 0.72 45
7.2 Az L
T.8-7.9 I T T
7.8-7.9 @.73 44
7.5 0,88 43
. 7-7.3 0,33 33
1.1 o.m8 LF}
0.8 i
0.a5 &l
A Bl @ 0.7% 48
4, 8=5_1 o5 n
2,830 o428 am
11,87 n.41 W
F.8-7 4 o .70 44
7.1-8.0 o.& 3a
3. 7-8.8 [ ] 3o
138 o 42 1]
L= 400, 86 s
F ] o 81 ET]
Jae-rn. 8 o.41 1]
10.4-10.6
| rors
8. 4-7.0
§.5-7.2
3.8-4.3
0.7 £l
#1 ||Ackds, muriste, $655. ... 1.20 a4
" Acikls, nivre, TG, ... . . 1,50 94
43 Aciiba, sulphiric, 895, ..., .| 1 A0 11T
4% ||Loee, wida, 170 108
b ] Cla, wepetabls, . .., .. ool BLPE-D, B4 iE
471, w3 |{EHin, sdneesd, bebsicants & B0, 0y 57
o, w0, 3 ||'Water, #°C., max. dmasity 1.0 &21,428
Fhoaar, boOma, v vuprarinrens o, 4a-0, M ||'Water, ; o, 0584 | 5% om0
Flowr, prosaed., . . o00vopon| B T0<0, B8 47 ||Waber, e, .00 o | 808087 48
laas, SO, 3.40-7 80 158 Waier, xnow, fredh fallen LT B
Flads . ar 3.48-3.77 61 Water, sos waier ao | 1E03-1,0F -l
Claas, eryucal 2.3 LE4
Leuther, . . o.B&-1.0 Lo Chancs, Air = 1
PREET oo . a1, 1 5 ||Ale, @C., Y80 mm..,. x 1.0 .a8iT]
42 || AP, oy e e e &, %530 | .84TH
3,830 2 ||Carben dRemide, ., . x 1.5 1234
1.0-1.0 ™ :mm E @, RETH aTan
48 |[Chan, Muminsting vownn | @RS, 45 02K, 035
ar Chan, natural, ., ..., vow| @ 47540 S3E-,009
1.5 o8 | Hrdrowe . e ; 0. 0583 | 0055
sasf| LB-3,0 13F | [PFIETEReR . cvaiaes R .84 0T84
L5, LA E R RS A 1.XT BY i ...... ' . 1.1956 | 0B

The specific gravities of solids and Bqelds refor to waber st 4°C., thoss of gases b0 alr mi &,
and 760 mes pressure. The weights per culdo Toot are derived from average specilie gravithes, spoept
whett atabod that wclilta afe Tor Bull; heapel of lodse maneial, sbe.

Reprodoced froam Marks Mechanios] Engineers’ Handbook,
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A Table of Constants for Certain Gases and Vapors

Spectic
THame of Foc- nirc- Gas or Fesiling O
otV | m | e CREP| el | VR
l Alg = 1.0 Water = 1.0
Carbon (to CO)....| T TA00D | caiiiasa: PPN T PEREA st et
Carbon {10 ©0g)....| C 1 |- L1 A NIRRT i e Lo e T
Carbon Monoxide, | CO TR0 n.oaT —313.40 e R
Carbon Dioxlde. . . COy 44010 1.5291 =103
Hydrogen. ........ Ha 20180 008052 T T ol N
Methane. . | CH, 16.042 0.5545 - L
Ethane. .. ol 20068 10453 =137.5
Propame. .. | Paraffin, | CaHa 46004 1.563 = 3.8 o.50%*
n-Butane.. | Series (CHu ER.130 2.088 31.5 o.5R85"
l.u-!l.l.l.l:rl.t"c.H-l..-h CiH 55120 1.068 13.6 0,565
- Pentame. | | €M 72.148 7.40* 97.2 0.631
n-Hexane _ | |E'|H'-11 E6.172 .47 156.3 0,563
Ethylene, .| Olefin |[CH, 4.0532 00748 o - | LN
Propytene. » Series |[{CiH, 42078 1481 -+ 1. S :
Butyiene. .| C.H. |[CH, 55,104 1435 330 0.630*
Emm..!ﬁrmﬁ-:: M, 78108 2.713% 176.2 0.554
Toluene.. ;| Series |{CoH, 92.134 3178 231.3 0,871
Myleme.. .| CoHios |8, 106, 160 3.662% 282.7 0.870
Acetylene. .. ......| C:H, 26036 05073 0 TR P
H'-phlhhn: ..... o CrMy 1T T I N 4247 11458
Ammonia, ...... ... NHs 17032 0. 5963 ot - 1 O
Mitrous Onchde. . . ... M 44016 1.530 =181 [.-iiciicasns
Mitrie Omde. ... .. .| ND 20008 1.0387 =241.32 o ab il e
Hydrogen Sulphide. | HS 34076 1,154 - | MRS
Sulphiar Dicxide, .| 5005 64080 2.9637 P T it
Water Vapor... ... HD 15018 06221* 212.0 oeatal
CREVRED. - oy Lo 33,0000 1.1053 — 20T |iiciieesiias
Mitrogen. ... .. ... B I8.016 09671 B L S PR
Hitrogen “Atmios. |
phere®. ... L] 1814681 -1~ 10 (R IR FI I
N o e e s g el e 1.0000 —-317.6 Sk

‘hmdwmmmdmmmWMﬂnmmnmnﬂlnﬁﬂ'l and

30 imches of

MEFCISTY Presause
t Consaars af Mitrogen :uﬂher with 0945 of Argen by volume, about 00359 of Car-
tl#ll'L DHazide and & tracs of Hdrogen,
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A Table of Constants for Certain Gases and Vapors

—
Hrat of Eombosion—Dry G st £0° F,
S°F.—30He. Pres. | Specifc Fatin azd 35* Hg, Presaure
Const, Pres, | LISt ook,
Titm ﬁ: “".'" 1*rem, Eo ﬁt, ﬂ"‘l.?ﬂ_
| " az 5 ¥, |y Seecific o On. Pr. P
Lin, Cu. Fi. |Water =10 ,.,F“'"-m - ]
e | perih | (- Bt Grom | Het
s o (G (T (e e e ¢ | e T
ey Py ey LR T [P A, PRMSLASCRERG L L 14,002
07405 | 13,504 0.2478 1,804 331.7 3121.7 4,385 | &.345
AL70T B.542 01589 1304 |.... % RN Pl OChry) o T
05323 | 18T.BT4 i 3. 3EE0 1.410 225.00 274,56 61,061 51,589
(245 23,857 SRS 1310 1014.5 913.3 23,596 11,515
[EQ34 12447 =SHG1 1.230 1704 1641 23,330 0,430
A 0EZ E. 360 =S50 1.150 503 IZRG 21,675 19,942
50T 243 510 1. 138 2405 3142 a1 321 19,678
15833 5.316 LA 1.108 23ne 3108 21,371 | 10628
AenTe BB |.cacioias R 4023+ iTaot 21,101 19,513
ST FR: L Jicuibaiin 477L" 4415 20,954 19,402
TR 13308 A551 1,255 1615 1513 21,520 0,217
113349 BELY |oaienais P L 2380 2226 20,900 19,629
4815 G780 | causeane e Chcw 2079 2877 0, 7RO 19419
JEOTE* BRI sivn fn o e iiaaa ayse* 3606 18,100 17,3876
.B43as A AI0" [iyisasis e B e A453* 4258* IR 3004 1TATLS
e BEAT |oiveivec]aanaa cesa| BiERY +037* IR 5104 17,6104
SOG4 T 14.3%5 ik L I 360 1451 1440 21 ,#60 20,727
b R el e b R alinimed Lt bl e g P | PSRN 17.280f | 16.6H4%
AH556 21.00% 5333 1310 44% 365 a.678 7,930
A1ThG H.546 [l cNod dH w4 EE LT ] FLET R T o T T
AToar | 12500 e I PO RS TR AU R
L4 10872 - I P ol B4am 5GE T.100 6,539
17331 5.770 57T I P sk e
DATE3* [ T0.905° A0 1.324 e . i
JAA45% | 10817 ST 1.401
07406 | 13503 | 2477 | 1.e04 | Atmos. By By
07443 | 13438 900 Loiiiein phere Votume | Weight
Oy J6.905% | MW
07656 | 13.061 | 2400 | 1.403 Boome. | Thol%:| MAES

— - |

* Theoretical or colculated data. The substance does not exist as & gas at 50° F. ood

30 inches of mercury pressure,
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Correcting Gas Volume

For temperatures and/or pressures not coversd by the table “Gas
Volume Correction Factors™ the following formula may be used for cor-
recting gas saturated with water vapor to standard conditicns:

H-—W

460 + T

Where @ = volume of gas corrected to 60° F., 30 inches of mercury
pressure and saturated with water vapor.

volume &8 measured.

absolute pressure of the gas in inches of mercury,
temperature of the gas in degrees F.

vapor pressure of water at temperature T (see table below).

Q = 17.54V

24T

Where the gas iz partly saturated, W in the above formula is equal te
the vapar pressure of water at the dew point temperature of the gas {ges
table below). When the gasis dry W = 0. Ineach case () is volume of
gas at 60" F., 30 inches of mercury pressure and saturated with water
VBPOT.

Matural gas is usually measured and corrected on a dry basis to a
temperature of 807 F. and a specified pressure base.  There s no uni-
formity in the pressure bases used, The more commonly used are; (17
Atmespheric pressure at point of measurement plus a small specified
gauge pressure; (2 14,65 pounds per square inch (14.4 1bs. 4 4 oz.], and
14.73 pounds per square inch (30 inches of mercury), specified in Cali-
farnia.

The formula for correcting & dry gas to 60° F. and any given pressurs

base is as follows:
520 P
Qg =W X —IEE-|-T > B,

Where Q= volume of gas corrected to 60° F. and the specified pressure
base,
WV o= wolume as measured,

T = temperature of the gas in degrees F.

absolute pressure of the gas in pounds per square inch.

P, = pressure base to which the gas is to be corrected—pounds
per square inch absolute,

|
1



Useful Tables 425

Flow of Gas Through Pipes
Lew Pressurss

The fow of gas through pipes under low pressures (up to about 134
Ibs. per 5q. in.) may be computed by the use of the well known formula:
Qe =2
Y Gwi (1)
Where () = flow in cubic feet per hoiwr.

d = internal diameter of pipe in inches.
p1 = initial pressure in inches of water.

p: = final pressure in-inches of water.

G = specific gravity of the gas, (Air = 1.)

1 length of pipe in yards.
¢ = aconstant, given as 1000 by Molesworth and as 1350 by Pole,
Sinece the length of most low pressure mains 18 given in feet rather than
yvards, it 8 generally found more comvenient to gse the formula in the
following revised form:

e 2P Pl
Q r':*'«. G ¥ L

{2)
Where © = 4/3 ¢
L = length of pipe in fect.
All other symbols are a8 above,
The Spitzglass Formula, which is extensively used in low pressure gas
Acw calculations, is as follows:

| d* (p1 — pa
= 3,550
Q VG L (1 + 3.6/d + 0.03 d) (3)
This is in effect Formula Mo, 2 with the constant
3,550

C equal to

+ 1+ 3.6/d 4 0.03 d
In the following table are given for various pine sizes:
Values of +/d%.
Yalues of C recommended in the American Gas Handbook, buat re-
vised for use in Formiula No. 2.

3,550
Values of designated in the table as .

v 1+ 3.6/d +0.03d
Thess constants, substituted in Formula Mo. 2, wall enable the same
answers Lo be obtained ag with the Bpitzglass Formula.
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Constants for use in Formula No. 2

Crinmeter (d) | v c Ca
Inches (Enternal )

i
BlE ccvasaninanimanrnnns pEa 0.4871 1733 1471
0.834 (8" Fipe)...... ViR el o e 06163 1732 1528
1 e 1 .00H) 1733 1650
L R . 1027 1731 1&80
138 (L% Pipe)..cccovicaiinainna 3.237 1903 1859
1.756 1505 1913
3. 180 1505 1950
5,657 an78 2100
B, 143 2078 e
.50 2078 1131
15.59 2153 2345
16.4% 2253 358
32,00 2338 2455
32.5% 2338 2500
83,18 2338 26451
181.0 2338 731
216.2 2338 2756
£08.8 2338 TG
1024 2338 78
1TRS 233A iG]
2821 2338 2597
4030 2333 2458
e 2338 2405

e 2z

It will b noted that the consfants recommended in the American Gas Hondboole are
dlightly meee eomservative than those derived from the Splrrgine Formuls for pipe
wized 114" and larger,

High Pressures

Actual tests on Aow of natural gas through high pressure tranamission
lines conducted by the Burean of Mines and the American Gas Association
have incdicated that the Weymouth formula is generally the most accurate
for computing Aows in pipes 6 inches and larger. The Weymouth formula
ig as follows:

To[ (Py? — Pyfjd 1o 14
Q) = 18.062 Pu[ GTL :|
Where @ = cubic feet per hour at temperature and pressure bases To
and Py,
4 = ingide diasmeter of pipe in inches,



Useful Tables 427

G = gpecific gravity of gas. (Air = 1.)
L = length of pipe in miles,

Py = base pressure
! } Pounds per square inch absolute. (14.7

P, = initial pressure 1 .
P; = final pressure F gaoge pressure in Ibs. per 9. in.)

Ty = base tempera-
s [
peraturs

If the base and flowing temperatures are 519.7° (60° F. above zero)
and the base pressure iz 30 inches of mercury (14.73 lba, per sq. in.}
the formula becomes:

" [is
Q 2?-95,|.f

y * F. abaolute (459.7° + ° F. above zero.)

\F — Pyf) d e
G L

Crther commonly used formulae are:
The Pitisburgh Formula:

Q = 36.78 |%P'd'

The Cox Formuls:
| 2 = Pa
G =333 [BL =P
G L
The Cliphant Formulaz
f_ Pt
Q = 42 "\FJ_LPL
— g
where a = +/d* 4 30
For pipes 4" or under there are some indications that the Pittsburgh or
Cox formulae are most applicable,
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Values of {d) ¥* and (d) 1v®
(Hote — d % = ' d T5F)
Dhameter {d], Inches
[d:. i {ﬂ (LR ]
External I Internal
1375 2.067 f.933 #8063
A.500 3068 1987 A54 00
4,500 4026 41.02 1,681.6
6615 6040 1271.0 14,840
6635 6.125 125.8 15,773
6,615 6250 132.% 17,567
R.625 B.071 2621 68,700
RG2S 8.135 2668 71,182
8625 &.185 2711 74,035
10,000 0.525 4192 175,710
10_750 10,802 4853 138 440
10,750 10,250 4057 245,760
12,750 12,060 T, 553 870
12.750 12,158 TRE.T 612 920
13,750 12.250 T 635,930
14,000 13,500 1033.3 1,067 &S00
15.000 14.500 1350.2 1,563,000
16,000 | 15.250 1430.2 2,045 400
16,000 153758 1481.7 2,136,500
16.000 15.500 1493.5 2,230,000
18,000 17.250 15866 3,946,500
L&, 000 17.375 20253 A, 101 ,fid
18,000 17.500 20643 4,281 400
20,000 10.250 2061 .8 7,084,200
20,0600 19378 707.9 7,433,006
20,000 19,433 17193 7440, 200
23,000 $1.12% ad410.4 11,831,004
27,000 71.37% asiaa 12,384,000
22,000 71.500 as74.1 12,775,000
34,000 73125 43408 16,843 000
24,000 13375 L4668 19,553,000
24,000 3500 45391.0 20,530 000
26.000 5.125 54154 1,326,000
26,000 5 500 56334 31,734,000
28.000 70158 [ | a4, 130 000
28,000 27,500 GERD_H 47,471 000
A0.000 19125 AOd0.0 64,4532 000
30.000 20,500 8308.3 65, 080 000

k. _____——— .
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Actual Determinafions
‘The data given in these tablea show the rates of Aow of 0.6 specifie gravity gas (in cu. &, per hour) for different

pressure drops (in 10ths inches of water column) in different sizes and varying lengths of pipe. For gas of any

0.6

sp. gr. of gas

f

\

LENGTH OF STRAIGHT PIFE 1IN FEET

specific gravity other than 0.6, multiply the flow figures in the table by

1000
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Ly
fisi)
- 100

i1z

1§ —

dfp=4
A% Elborw
Lr:'-nlil.-d—-dT:
From “Flow of Fluidy dbrpaph Valiey, Finieps and P~ Capyriphr 1047 by Crune Company.
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Drawing Symbols

Flanged Jolaf

N

Ball end Spiget Jaisf

(1

Seggested Symbal for Maeckenicel Join¥

The symbaols shown for bell
and spigot, Aanged, and
screwed jointas, are ap-
proved by American Stamd-
ards Assorciation and are
reproduced froam a publica-
tlon issued |;|-:,r The Ameri=
can Socrety of Mechani-
cal Enginesrs entitled
“"American Standard
Graphical Symboels." The
symbol for the mechanical
jednt is suggested by the
Cast Iron Pipe Research
Assodation as an addition
to those now in use on
drawings.
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Millimeters and Equivalent Decimals and Nearest

Fractions of Inches
Ome Millimeter = 003837 O Tmchy = 3540 MEfIL
g
Inches Inches
Mk LS T
inefer ELET
Dievismal Hearest Dacimal Hanrwmt
Fraction Fracrics
1 0387 i L] = 0eTE i
1 FHTRTH i 21 L0474 e
5 @ I1EE] M L3 ] 2.0kEA1 Hi
L] oL 5T4R L] H 2135598 Th
5 O I REAS ] 23 2, 18585 ¥y
] L ET ) g | L 2,20472 g
7 BITRER L] & I, 24400 11
a B 114568 e =1 I.IER4E 4
9 05433 g = 231363 | =y
HL a8 =] ] 2. 58310 g
11 043307 i | Bl 240147 g
13 04744 g B2 44004 e
k] 081181 £ (5] FoE0xi ™
T} 045118 L F3 | & 250968 =g
(H [l L L] 249908 it
1] 043502 L] | B4 B 0043 g
17 0. Afean -y 13 2.537T9 =g
1] ] 0.7 E36 ag 5 247718 i
4] 074803 L1 ] #.73653 e
an o.rETE0 b by ] 2.75503 tEY
a1 o.ATETT g | T 2.79517 e
a2 0514 L b} #.A3a54 g
a3 0. R ] | 2.ATEON iH
ad UER 2 Ly ™ 2.01328 My
a5 LR L 5 295175 Py
FL] 1.01363 F L4 T6 159117 Y
ar 1T 14 ki) LRRTES Ma
EL] L1#a36 14 e BTG P
Ei L4173 11 ki DR k1™
3 118018 1ig 80 B L4E6D Mg
a1 FREEL T 1% a1 A LEANT M
Al 1150084 14 ar BIEM g
a3 1.3 kg L] 2677 g
a4 1. 3458 iy B4 A 30708 M
a5 13T 14 BE NG4S Jag
A 140733 14 B& AR5 "
ar 1, 45865 5 N BT 3 AT51 g
an 145606 1% | BE 3 AT g
R L 1,51543 g | B A, HDIRL ik
40 157480 g ] R o] g
41 180417 g o | A RR2ET g
42 1551 134 a2 6T M
43 1.0&101 g H & 3.HER4E g
4 175228 1 I 3, 7T | kT
43 1.7TRGS g ] . T401% g
48 181802 13y | o8 3, 77851 L)
4 1.RIETR Mg BT CRLEEL gy
Lo 1.RE570 (P L] ARIAE g
49 1T oG | i) A.8578 ¥g
34 1.R8A50 Wiy 100 183700 kg
S =




Equivalents of Measure

LENGTHS

1 meper, mi = 10 decimspem, dm = S cenrimebers, om o= [0 milllmesgess, mm.
1 meger. m =0, decameter, G =381 hectomater, bm = 0,001 kil ki
1 meter, m = F17 inchey, U, §, Seendand =39 3700 1Y indhes, Britial Sandnl.
¥ eeEifrreter, mum s L + =0 BAEIT inch = 30,57 mils.

Blilen, 1T, B
Bfetrry JES) Fert Yaed Risis Chaing Kiliomesters
m In. Fr. Wil s Ch. K.
Huaruis Faunical
1 b L A ZEORE] 1. Ra L o, 0HaTI 0 T4 0. HaRI 0. Dal
LR 1 0. DER 0. 0¥ITE O DEs0s] 0, DR 0. (a3 S TH 0.y 0. (e 540
0_30430 1% 1 0 3111 D, pEOal B 01515 0 el R 0. H 4G LIS 2]
SRR k1] 3 1 0. INLRY 0. HELS [T 0B a0 00030 a4
& _ e i) I6.5 5.3 L] [ 1] 0 BXLES 0 0374 o_oosiig
20,1168 e 24 iz 4 i [ E] b_nieas 0.03d
LEa0_A% BTSN S3E0 17 am B3 i 0_HBESS 1 s0ad§
1ESSE 3% THE]. RO B 6, T 3N 497 1. 13 1. 15058 ] 1 88338
108 f R NIRD, A1 1993, 6 191 AN i, TS DoAERET [ ] (]

1 yurd, U, S, = 1000610 yanda Brithh. 1 vard British = 00039871 yand T, §.

1 chaln, Qunters = (60 B, 1 Hok = T80 b

1 cable fengih, U, 8. =110 fsdborm =960 apann = 710 fock = 200,457 motere.

1 Beague, U, 5, =} statute siles =34 Pfalongs.

1 imdematienal geographieal mile =t st equator = T433 m =461 1508 U, B, stwbete mlles.

1 imternational nauticsl mile =" ot meridian = 1851 m =0.09530 W, 5. amdiioal milo,

110, B sauitiend mols =1/ ol cid o of aphere wh face ogualy Ehat of the cartl

=GRS0 IT feen = 1. 15155 samiwie miles = 1833.37 metera.
1 Bitinh Aautieal ik = G880 foer = 1.15157 abanube miles = LES3,19 meters.
—

Frinted through he courtesy of the Carnegic Boc] Compasgy.,

VvER

adjg woJ| is0n jo yoogpuoH



Equivalents of Measure

HURFACES AND AHEAS

1 g, Encher, e 100 8. decisieters, dml = 10000 uy. contisstons, eml,

1 wq. merbor, mA=0.01 mre, o =0,0001 hectmre, ha,

1 ey, oibeter, et =00 coed =2 00155 5, inch = 19705 clroaler mils.
1 me; @ =] §a], decameter, dios = @847 1H aore.

s _ ——
B, Mecers | Bg_ Laches =y, Vards Bq, Rods Acres Mactares 5. Miss 5y, Kilometers
Bg. ¥4, Bq.v. A M, Bamtuze K=d
1, 19558 LT . 0002471 o, 8001 0. OO0 R 0, G001
0. 00T L LR 3, OOD08L 234 @, (OO0 S T [ s TR 0, SOOI 53
Bo1aEE LR ] &, I I9E o, D3O 100 0. DEOHELITAT &, DO 0D
1 0, Daxod @. D00 108 0, DAL 0. Q301 R O DAL
30.3% I [P 2 [t ] 0 OO TR & DRI
4R40 180 1 LRl 0. 0REER 8, DOl T
1am. % 185 S T 47154 1 0 0] L N1
S i MATEOD LLEE & 239 30D ] 1. 02
DR300 R L1 35 & 4T 104 130 0. IRE1S ]
1w, rodl, mg, pale, or 8g, perch =65 s, links =1 sore,
1 wg, chaln, Clorder's= 18 sq. rode = ls sore,
1 more =4 g, rocsiy = LEE ny, rocle,  Squsre af 1| scre =208, 7103 Seef squars,
[ — s 2 i e b o b ni s o - e e T ——

Prinsed iarough Ehl eaurteny of ihe l:-nlﬂli-;u-lm.

59195 [n§95




Equivalents of Measure

MASHES ANTY WHEGHTS

1 gram, g=10 declgress, dg =100 cenglprmmn, og = 1030 milligrama, mg,
1 gram, g =01 decagram, dicg =0.00 bectogram, hy =0.001 kilegram, kg,
1 killogram, kg =1 cu. declmater of swier or e, 4°C, 65 Lat, and ses level = 15402, 25555 gralos, T, 5, sea Dirigish Standmsnd,

Pririted thsough 1he couiony @l 1be Carmegio Skeel Company .

—_— r S
Drarces Pounds “Tomay
Eiligr Grraism
Kg. .
Trey Avoledupols Troy Avotrdupois Bct, Ghort fircan., Long Bfrtric
o, T iOe. Aw, L. T_ Lb. fuw. 2000 Lim, 2140 Litm, 1000 Ky
1 IEART 4 3. 0507 5 3740 2.6T#2s 2. 30Ma3 0. obL1ed O, DL 9,001
& CO=H AD 1 003 0Ed & Dgalan o001 736 TR U] 0 OEE00 I 14 [ i MG B B
8. 010 Rl ] 10704 0_0E15% . BAES T &_oooh3s Ew 0, DOE0EL LR
LR FLAR] 47 5 .91k4E ] o.a75as [ L] 0 a3 0, CaeNErE T 0, M 2ES
B ETEN 5760 11 1E 18T ] [ 3 ] O DD LA 0, AT 0, 03T
& 45550 ELC 14 55%% 16 1.a1828 1 0. 0sn O, DDA B W TEE R
20T, 185 | e s ¥ Erdi ] 2430_58 2000 1 O, MIss o, TR
1094, &5 | denprdalinl | ShhE_T Sigan g ] 2340 1.12 1 1, 008s0s
1908 (R FELE] LF ] 5170 2923 il M 1. 10131 oSz 1
1 ounoe avnir, =16 drama, secir. 1 cunes troy = 5 peanyecight, dwt.
| ounge apoal,, 5 of dvanmn, 5= wsuplen, e graine, gr=11.10135 gr.
| bowmleedweight =" im long fon =4 qusrters = wbone =111 B, = 53 3010 by
_ =

adjg wou] 50D jo yoogpuoy
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Annuity Table

Giving Yearly Payments Required to Redeem $100 at End

of Any Year, From 1 o 100

Wemrn W% % L +% T L 6%
1 LGy 104,060 L1 -] 100,03 184030 HEE ]
] .34 40,36 &0.04 4087 LA 44.78 SE.54
] F1.5N e 3309 Fr.ga al..= LR 3141
L] 4400 3.5 .7 1355 an.m 1.0 2184
] 180y 1884 18,65 1344 Lg.04 I8.10 L¥.7e
] 1568 15.4& 1537 15.08 1489 4.0 14,34
¥ 1538 1365 1285 11.486 1347 [ AL 155
# 11.45 1035 1185 1045 1065 in.AT 12,00
] LO.0% B LR FAR LA L a.0r &N

i B.03 B.TY BE] 4.33 .04 7405 T.59
n E.01 T.m T.EE TA2 . 7.4 L.
Lk T.28 T.05 &R L2 BAT LA 553
13 fi, LI &3 521 R 565 50
14 .05 5A5 5.0 5AT LB 508 4,78
L} 558 BN E L 459 4,80 4.5 430
18§ 5168 &5 477 450 440 4.3 150
17 479 4,00 443 .32 404 a.ar 354
LE] 447 .37 404 .80 L1 aA,5% LREL
mw &.18 A5 b 161 344 a.ar LR
o 3.91 3T 3, 18 AL a.0% .73
n 1.68 34 1M 313 T4 2.8 150
Ee 3.48 3,37 309 182 TS 260 ran
k] 2.37 3,08 0 1,73 AT 241 LR
E 1.08 2,00 LT3 158 FAa 2.3% .57
4 .83 2,74 TET TAD I 210 182
o .78 2,50 TAT 1.6 o 1.86 164
=T 3.855 A6 e LRLE 157 143 1.57
=N 251 ] .18 180 1.B5 (B 144
Ed 239 2,2 304 .49 74 1560 L3S
) 2.38 I L 1.4 I.78 144 1.5 1.1
a 217 2,00 184 1.89 1.54 1.41 (ALY
bt .08 1.80 1,74 160 144 123 1.0
a1 159 1A% 1,64 1451 17 138 1.0
L 150 1.7% 1.5 143 1.4 118 b
a5 1.3 1.6% 1.5 T-a8 L3 11 0
L 178 1,58 143 139 L4 14 L]
1) 187 1,51 1.4 133 i Lo J9
e L2 1.4% 1.0 B 1.4 Lt L]
b [ 2] 1.8 1.4 k.21 & a8 £
- 148 145 1L1x 1A% & AN ]
&1 1.43 1.27 113 100 o TB A&l
4z 137 1.2% 108 o £ o 8
&1 L1z 11T 1,03 &1 . <0 53
& 127 117 ] A7 JE S5 £
L] i3 1.08 L A T3 Y A7
] LBLL 104 &1 J9 S8 A0 R
" .14 1.00 A7 WT5 A5 56 Al
1 .10 S A1 tr] ST <53 B
" LR 2 R 4 &8 S50 &7
= baa Pt Tl o5 56 A8 sl
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Annuity Table
Giving Yearly ngmll'll'l Required to Redeem $100 at End
of Al Frnln to 100 (continued)
. — — =

Years E T I - 3% 5 $HT i% 5%
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